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Servicing the Moulder 


In a report “ Servicing the Moulder. A Review 
of Productivity in the Grey-iron Foundry Industry ” 
published by the Anglo-American Council on Pro- 
ductivity of 21, Tothill Street, London, S.W.1, an 
account is given of the progress this section of the 
foundry industry has maintained in recent years. No 
exaggerated claims are made for the beneficial influ- 
ence of the findings of the team visiting America on 
the industry’s improved and improving productivity. 
The basic figure which can be used for this purpose 
with some degree of certainty is the annual weight 
of the production of castings turned out by the 
labour force employed. This, in recent years, 
has been quite healthy and merits the congratula- 
tions of the whole country. 


The author of the Report has wisely taken each 
major process in the production of grey-iron cast- 
ings and has instanced many uses where real pro- 
gress has been achieved. The average foundry 
executive in reading over these stories of achieve- 
ment is bound to be reminded where he, too, could 
make changes beneficial to his output. "The report 
emphasises that it is the jobbing foundries where 
the major progress can be made. This is a really diffi- 
cult proposition because at any cost, elasticity in 
production methods must be maintained. When 
one modernizes a shop there are two main phases 
—the mise en marche and the mise au point. 
The first expression covers the planning and start- 
ing up of the new plant, whilst the second—which 


never ends—is the adjustment of manufacturing 
processes to attain, at the minimum, meticulous 
control, and finally perfection. 

The commendable results outlined in the Report 
are to our mind as much the consequence of the 
issue of the “Garrett Report” as to any other 
factor. Whilst there were no threats in that report, 
there was a general feeling abroad that something 
must be done along the lines suggested or an un- 
pleasant stigma would be placed upon those who 
remained too complacent. The title of this new 
Report, “ Servicing the Moulder,” is one which has 
been the subject of discussion in this column and 
in practice can be interpreted as a series of actions 
ranging from the provision of machinery for the 
supply of adequate quantities of prepared sand to 
the adjustment of a bench to a better working 
height. The £15 million spent by the industry since 
1945 has not been wasted, even though much has 
been expended on amenities. We cannot imagine 
the Report will have much interest for people out- 
side the foundry industry, but, for those whose 
day-to-day existence is taken-up in the manufacture 
of castings, it is a stimulating document. More- 
over, it is not only of interest to the ironfounder 
but to every section of the foundry industry. 
Despite this, for the future we think the provision 
of such information as is contained in this Report 
could be equally well gathered and disseminated by 
the existing trade organizations. 


F 





LB.F. Buxton Conference Fund 


A final list of subscriptions to the special fund which 
has been raised by foundrymen and friends in the 
Sheffield area in connection»with the recently-held 
Annual Conference of the Institute of British Foundry- 
men at Buxton is reproduced below. 


6 6.4. 
Samuel Osborn & Company Limited “> an - 103°19 1 
Pickford Holland & Company Limited... ie bn 10 10 0 
Parkgate Iron & Steel Company .. a a ea 10 0 0 
Rose, Down & Thompson .. os 5 5 0 
W. G. Pallett (Laycock Engineering Company) . ae § 5 0 
Darwins Limited ; nis als 26 5 O 
Staveley lron & Che mical Company ‘Limited ae oF 50 0 0 
Firth Vickers Stainless Steels Limited 7 5 os 25 0 0 
Davy & United Engineering nena Limited ue = 28 0 0 
Cc. & J. Hampton Limited .. at es 25 0 0 
General Refractories Limited ee a nis i 50 0 0 
T. W. Ward Limited. - ne >» es 
Stanton Ironworks Company ‘Limited rs 7 ah 50 0 O 
Wm. Jessop & Sons Limited 7 7 ne 50 0 0 
Hinckleys Limited . e Pa ae 26 5 0 
Thos. Firth & John Brown Limited as “ ‘ie 5210 0 
Daniel Doncaster .. os ay - 6 6 0 
J. & J. Dyson Limited ne ae oa 5 es 10 0 0 
The Clay Cross Company . nt we a 75 0 0 
F, Parramore & Sons (1924) Limited os oa sie 10 0 0 
Markham & Company Limited ae at Pe - 25 0 0 
H. Johnson, Foster Limited = ne " tei 813 7 
Bryan Donkin Limited «! ‘i = ace ee 26 5 0 
Qualter, Hall & Company .. PA be a — 400 
Wm. Oxley & Company Limited .. as i “s 440 
Alloy Steel & Iron Company os - es . 220 
Hadfields Limited . oi 157 10 0 
British Electro Metallurgical Company Limited . eis 10 10 0 
Wm. Wild & Sons Limited ae ox 212 6 
Wm. Lee & Sons = = aa i 20 0 0 
Henry Hardwick & Sons Limited .. wa ie 5 5 0 
David Brown & Sons (Huddersfield) Limited .. at 25 0 0 
Edward Eastwood Limited, Chesterfield . 220 
Robert Hyde & Son Limited (Chesterfield ‘and Stoke-on- 

Trent) on ‘ 1010 O 
Wm. Cook & Sons Limited (Sheffield) - bit es 6 5 O 
George Oxley & Son Limited i se a 50 0 O 
United Steel Company Limited .. - - at 50 0 0 
Brass Founders (Sheffield) Limited oe ee 7 5 5 0 
Edgar Allen & Company Limited . 200 0 0 
The Brightside Foundry & Engineering o ompany Limited 100 0 0 
Renishaw Iron Company Limited . 25 0 0 
John Fowler & Company (Leeds) Limited’ (Sprotborough) 26 5 0 
English Steel Corporation — 250 0 0 
Anonymous Donor .. - a8 ee os 010 0 
Leigh. & Sillavan Limited .. > are me 15 0 0 
Yates, Haywood & Company L imited a - ne 5 5 O 
Arnold Booth & Sons Limited - ie ma 115 0 
Newton Chambers & Company Limited fa a“ .. 160 0 0 
M. G. Pearson : és ah ma 010 0 
James Durrans & Sons Limited .. > ~ ae 10 10 0 
Sheepbridge Engineering Limited .. sis 75 0 0 
Foundry Trades’ Equipment & Supplies Association .. 138 14 0 


£2,181 18 2 


Through Brigadier Levesley, the conference fund 
treasurer, we are asked to express the thanks of the 
Institute to all who have given so generously and thus 
contributed so largely to the success of the various 
functions. 





London branch Again Visits France 


Last year, a party from the London branch of the 
Institute of British Foundrymen spent a very profitable 
long week-end visiting foundries in the French Ardennes. 
This year the function is to be repeated, but Paris is the 
venue. To-day, two parties each of about 20 members 
leave for the French capital, one. by train/sea and the 
other by air. They will stay in the city and inspect a 
number of foundries in the area as well as the newly- 
opened headquarters of the Association Technique de 
Fonderie. The whole programme, which lasts until 
July 1, has been formulated with the kind assistance of 
the French foundry organization, and it is confidently 
expected that the interchange of experiences will be of 
mutual value and lasting worth on both sides. 
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Extensions to ihe Tortoise Foundry 


A substantial scheme of reconstruction and expan- 
sion is going on at the old-established “ Tortoise” 
foundry at Halstead, in Essex. When completed the 
foundry will have increased in size by nearly 50 per 
cent. and will provide much better working conditions 
for employees. One of the main objectives of this 
reconstruction is to give moulders more room and to 
expand gradually by training more moulders. 

The first move in this plan of reconstruction was the 
erection of a large new oven and blacksmith’s shop, 
measuring some 165 by 36 ft., high and airy, with the 
latest Colt system of ventilation. Nearby has been 
provided increased storage space for the world- 
renowned “ tortoise ” stoves which are among the firm’s 
products. 


New Coreshop and Moulding Shop 


For the foundry proper, expansion has here been 
made possible by the acquisition of most of the site of 
an old gasworks. A new coreshop, measuring 64 by 
35 ft., has been built and equipped with three new core- 
ovens, by Modern Furnaces & Stoves, Limited. This 
building also has Colt ventilation. 

A large new moulding shop is in course of erection 
and will consist of two bays, one, approximately 85 by 
37 ft., will be utilized for medium-size castings and will 
have two. 2-ton overhead electric cranes. The other, 
some 123 by 33 ft., will link up with the existing “ big” 
foundry, which will thus be doubled in size and will 
contain two 6-ton overhead cranes capable of dealing 
with the biggest castings handled by the firm. This 
building will be fitted with Hill’s ventilation, with two 
sets of electrically-operated shutters which can be 
opened according to the prevailing wind, or alterna- 
tively, in suitable weather, opened completely to the 
sky. This part of the plan will necessitate the removal 
of the old cupolas. Two new ones, in which the iron for 
the whole foundry will be melted, have been erected just 
outside the new foundry buildings and are fitted with 
dust arresters. They will be used on alternate days, 
and are charged by electric inclined bucket hoists. 


Welfare 

The remaining space in the new extension will be 
utilized for welfare buildings, with first-aid, showers, 
etc. Above will be the new offices of the new associate 
Companies; the Tortoise Foundry Company, Limited, 
and C. Portway & Sons, Limited. 

It is hoped that the switch-over to the new cupolas 
and foundry will be possible during the works summer 
vacation, which commences on July 25. 

A local firm, J. S. Norton, are the contractors, the 
steelwork is by Cocksedge, of Ipswich, and the new 
cupolas are by Ropers, of Keighley, Yorks. It will be 
appreciated that extending old premises without loss of 
output has brought considerable technical problems; 
and great credit is due to all concerned: the builders, 
steelworkers and the foundry staff, especially Mr. 
Russel Graham and Mr. Basil Argent. 





THE FIRST EDITION of “ Rolls-Royce News,” a well- 
illustrated paper, was dated June 20. It is for employees 
only, and is to be issued each month. 

Last Monpay, Sir Archibald Rowlands, C.B.E., re- 
opened the Guest Memorial Hall at Dowlais. This 
building was created by subscriptions from his work- 
people as a memorial to Sir Josiah John Guest who 
died in 1852. In recent times it has been requisitioned 
by the military, but now has been entirely reconstructed 
to provide one of the finest clubs of this type in the 
country. 
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Report of Sub-committee T.S.35 of the Technical Council 





Sub-committee T.S.35 : 


E. M. Currie (Chairman), F. Hudson, G. W. Nicholls, R. W. Ruddle, J. Hird, G. Lambert 
(secretary to the Sub-committee) 





Sub-committee T.S.35 of the Institute was 
appointed in October, 1950, with the constitution 
given above and with the following terms of 
reference : — 


“To study the flow of metal into moulds and 
record by colour cinématography or other suit- 
able means.” 


This sub-committee was formed out of a prior 
sub-committee (T.S.29) appointed for the purpose 
of examining all known methods of recording the 
flow of metals and liquids into shapes representing 
moulds. Full consideration was given to Fry’s 
method of using X-ray photography, Johnson and 
Baker’s? investigation into the influence of the 
effects of gate design in steel casting, and also Swift, 
Jackson and Eastwood’s* work with liquids in 
Lucite moulds. A film previously made by the 
Meehanite Research Institute on metal flow-patterns 
into open-top moulds*, and Tedds’* method of 
using mercury in glass sided plaster of paris moulds, 
were also studied, along with others °. 

It was early realized that, within the limitations 
of present-day recording methods, and of matching- 
up experimental gating ideas with normal foundry 
practice, the use of fairly-high-speed photography 
with a ciné camera would provide the type of 
record best suited for instructional purposes, but 
that certain moments in the sequence of tests could 
be photographed statically in order that particular 
points might be raised for special discussion, with- 
out damage to the film record. It was also con- 
sidered that as the film was to be made primarily 
as a basis for discussions by practical foundrymen 
on all aspects of ingate design, the effects of mould- 
shape, finish, sand condition, cleanliness, slag-entry 
prevention, and metal flow-patterns, these points 
could best be shown by using normal green-sand 
moulds, open at the top, emphasizing the fact that 
the final aim of good gating practice is the produc- 
tion of a clean, sound, dirt and slag-free casting by 
practical gating methods. 


Objectives of Photography 

It was, therefore, finally decided to record the 
flow-patterns of metal entry through different types 
of ingate, using colour film ciné photography at 64 
frames a second, the limiting speed of the ciné 
apparatus available to the sub-committee at this 
period. Trial tests indicated that at this speed, and 
using in general normal areas and sizes of down- 





* Presented to the Buxton conference of the Institute of 
British Foundrymen. 


gate, runner-bar and ingate, the record made was 
sufficiently accurate and prolonged, for good 
observation of the various effects produced. It is 
also fully realized that the film does not cover all 
aspects of good gating practice, nor of all the various 
types of ingates used in the foundry. This would 
be virtually impossible within the limits of normal 
ciné viewing, and is not attempted. Nor is there 
any attempt at recording gating that occurs in the 
vertical plane. 

The main theme of this film is to show the 
pattern of flow, as the mould is filled from various 
standard types of ingates. The importance of this 
is the relationship of metal temperature-gradients 
within the mould proper, and to postulate therefrom 
the correct and properly arranged solidification 
rates which assist towards :— 


(1) Progressive or directional solidification; 

(2) minimization of casting strain, and 

(3) prevention of warping, distortion and pos- 
sibly cracking, after cooling. 

The other aspects of good gating-practice are, 
of course, not ignored by the film record. These 
are :— 

(4) To prevent the entry of dirt and slag, and 
(5) to get all the metal into the mould at such 
a rate as to:— 

(a) allow gases to escape. 

(b) minimize internal shrinkage and porosity. 

(c) maintain accurate shape and reduce 
. Misruns. 

(ad) obviate mould erosion. 

Naturally the method of moulding used for the 
film necessitated certain factors normally considered 
by the foundry when placing and using various 
gating systems, to be ignored or accepted in com- 
promise. For example, the velocity of the metal 
entering the various mould shapes is different and 
lower, to an unknown degree, than the velocity of 
metal entering the mould through the same size 
downgate, runner-bar and ingate area, but having 
a higher ferrostatic head pressure due to the mould 
basin resting on the top part, instead of on the 
mould joint as in the case of all the film shots. 
Secondly, the internal pressures generated in a 
closed mould system, are absent with open moulds. 
Thirdly, the mechanics of ciné photography dic- 
tated a fixed choice of downgate diameter and 
runner-bar, which naturally alters somewhat the 
speed and volume of metal passing through the 
various ingates in a standard unit of time. 

Nevertheless, every attempt was made to con- 
form to general foundry practice in choosing 
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Fic. 1.—Series III (1)—Parallel-sided Ingates. 


passage areas. It should be noted that an average 
time of four seconds elapsed between the moment 
of pouring into the basin and the covering of the 
bottom of the mould, and it was considered that 
this time would normally be employed with plain 
moulds of similar size (no cores or varying section 
thicknesses) in actual practice using high-strength 
cast irons. Here again, it is appreciated that with 


high-phosphorous high-silicon grey irons and other 
metals, the pouring rate in normal foundry prac- 
tice must be adjusted to suit the cooling and fluidity 
characteristics of the metal. 


Relation to Normal Practice 


Obviously, in actual practice the size of the gates 
employed is governed by the type of casting being 
poured. Normally, a heavy, flat plate is poured 
quickly to avoid pulling down the top mould face. 
A mould with high surface areas including intricate 
cores needs fast pouring in order to avoid misruns, 
but the same mould might under certain conditions 
of venting, be poured somewhat more slowly to 
allow gases to escape readily. Top pouring-gates 
can be a little smaller than in bottom-poured 
moulds. Dry-sand gates can be smaller in area 
than when cut in green-sand, and above all, the 
average metal temperature and fluidity rating will 
affect gating-area considerations. The heat conduc- 
tivity of the mould material will affect the length 
and shape of ingate, and thus affect pouring speed, 
as will also the possibility of mould and ingate 
erosion. 

It will be readily understood, therefore, that 
whilst an arbitrary relationship of downgate dia- 
meter, runner-bar size, and ingate area was chosen 
for the experiments, it may well be argued that in 
view of all the various gating factors considered 
above, there is no known method of calculating pre- 
cise gating area relationship to suit all mould con- 
ditions, and therefore a reasonable compromise, 
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such as has been adopted in this particular instance, 
is a perfectly logical and eminently practical basis 
on which to begin the consideration of gating prac. 
tice. 

It is emphasized that the film deals only with 
elementary ingate forms and the logic behind the 
choice is perfectly clear in the record. The most f 
complicated gating system is based entirely upon 
such simple forms and a skilled foundryman will 
readily appreciate that by his understanding of the 
basic idea, and his skill and ingenuity in adapting it 
to the complete assembly of a gating system which 
will include provision for dirt- and slag-trapping } 
and skimming, and choking for control of speed of 
entry of metal, the successful manufacture of the 
casting is not a result of chance or luck but of 
applied thought and sound reasoning. 

The sub-committee therefore feels that it is pre. 
ferable to present this film as a practical contri- 
bution to the subject of gating and the pouring of 
metal, rather than to use it as the basis for theoreti- 
cal discussions into such subjects as the hydro- 
dynamics of fluid-flow velocity, frictional retardation, 
gravity and pressure effects, viscosity or effect of 
surface tensions. The mechanics of fiuid-flow is as 
yet a science that will be slow to enter fully into the 7 
foundry industry, and if by reason of the film some ] 
castings are made better and defectives are reduced, | 
then our industry will be well served. 4 


FILM: “ FLOW OF METAL INTO MOULDS ” 
Explanation 

The opening sequence of the film shows a green- 
sand mould of a simple circular plate about 9 in. 
dia. by 2 in. deep having a simple direct entry ingate 
from a “ flow-by ” runner-bar, and was. photo- | 
graphed at the normal ciné camera speed of 16 | 
frames per sec. It will be noted that a considerable | 
amount of metal turbulence is apparent. The green- § 
sand mixture used consisted of :—1 pt. Bromsgrove 
red; 1 pt. Mansfield red; 2 pts. black sand; 1 per 


Fic. 2.—Series III (2)}—Wide End to Mould Cavity. 
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cent, proprietary colloidal clay; 8 per cent. coal- 
dust; moisture 6 per cent. and had a permeability of 
35 and a strength 9 lb. per sq. in. Hard ramming 
and insufficient venting were contributory causes 
of the turbulence noted. 

In pouring the second mould, having same size 
and shape and the same ingate system (which experi- 
ment was to be used to demonstrate the effect of 
higher-speed photography), the bottom of the mould, 
made in the sand mixture quoted, was well vented 
with a needle wire. The reduction of metal disturb- 
ance was clearly apparent by visual observation, as 
was the pattern of the metal flow. These tests 
formed the basis of the adoption of the technique 
used for the remainder of the film, except that, from 
series III, the sand mixture was changed to: Two 
parts red sand (Bromsgrove and Mansfield), four 
parts black sand, 8 per cent. coal dust, moisture 44 
per cent. average, giving permeability 38 and strength 
84 lb. per sq. in. 

Very little or no metal turbulence was evident in 
succeeding shots from mould conditions from 
series II] onwards, and all were taken at a camera 
speed of 64 frames per sec., to show clearly the 
metal pattern formed in the mould by the various 
types of ingates used. The pouring basin in all 
cases was made from an oil-sand mixture, well dried, 
with a dished bottom for easy and clean pouring, 
and a standard #-in. dia. downgate was used in all 
cases. 


SERIES I 


The next three pictures show the metal flow- 
patterns from three simple-shaped ingates. In this 
series (No. II), in order to ensure that the metal 
flowed quietly into the mould without flooding the 
mould joint, the ingates and sides of the runner- 
bar were covered by core-sand strips. This was 
found to be unnecessary in subsequent shots. How- 
ever, for this series the cover-core masks the three 





Fic. 3.—Series IV (2)}—Dam Skimmer Core placed 
across Runner-bar. 
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Fic: 4.—Series V (3)}—Tangential Forward Entry. 


simple ingate shapes, which were respectively : —(1) 
Parallel sided; (2) wide end to the mould cavity, and 
(3) nozzle end to the mould cavity. 

It will be noted that in the case of (2), the wide 
and relatively shallow stream of metal entering the 
mould seems to create more disturbance of the metal 
in the mould than either the parallel-sided ingate, or 
the ingate with narrowed end to the mould cavity. 
The actual average area of the ingate between the 
runner-bar and the mould is the same in each case, 
and thus the rate of flow of the metal is the same, 
but the pattern formed in the square mould cavity 
varies with the frontal shape. 


SERIES Ill 


The next series of shots (No. IID) is to show more 
clearly the effect of ingate shape on the metal flow- 
pattern using the same mould shape as in the pre- 
vious series of three ingates. In this case, the ingates 
are uncovered and the flow of metal through the 
ingate sections can be seen more clearly. The in- 
gate shapes are as follow:— 

(1) Deep and narrow width (1 in. deep, 4 in. wide) 
(Fig. 1). 

(2) Wide and shallow depth. The ingate had been 
blackened with plumbago and some bubbling of the 
metal in the ingate can be seen (Fig. 2). 

(3) Spoon gate—entry of some slag is shown. 

(4) V-notch gate—reasonably quiet entry of metal. 

(5) Venturi-shaped ingate; note that the frontal 
shape of this ingate does not control the flow- 
pattern—the narrowed central portion controls the 
flow of metal. 

(6) Horn gate—normal pattern small end to 
mould cavity—note the high velocity of the metal. 

(7) Horn gate reversed, wide end to mould—much 
quieter flow of metal. It is, of course, understood 
that this type of ingate is not normally applied to 
simple flat-plate type moulds, unless possibly the 
castings were being chilled on outside edges, but the 
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Fic. 5.—Series V (5)—Multiple-ingate Entry. 


effect of ingate shape is clearly shown and can easily 
be related to the effect produced when used on gear, 
pulley, or similar types of moulds in which a horn 
gate may be utilized. 


SERIES IV 


Series No. IV was next designed to show the 
effect or influence of alteration to the runner-bar 
shape, using a simple circular-shaped plate mould. 


(1) Simple straight ingate from a “flow-by” 


runner-bar. This is practically the same shot as 
in Series II (No. 1) and merely refreshes the memory 
on the metal pattern produced. 

(2) In this case a dam-skimmer core is placed 
across the runner-bar to hold back any slag or dirt 


Fic. 6.—Series V (6)—Two Downgates at End of 
Runner-bar, Downgate Central. 
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—no slag could bé induced to flow into the bar 
from the basin owing to the care of the pourer in 
keeping the basin full of metal (Fig. 3). The ingate 
is the same size as the preceding shot. 

(3) The use of a filter-core in its more natural 
position at the bottom of a downgate or at the 
bottom of a runner basin is well known. However, 
to show what happens when a filter core is inserted 
against an enlarged ingate (which could also serve 
as a Side riser) the next shot was taken. The total 
area of filter-core holes controls the rate of metal 
flow. It will be noticed, however, that not every 
hole passes metal, but this deficiency could be caused 
in this instance by the lower velocity of the metal 
and reduced pressures caused by the lower ferro- 
static pressure from a joint-high runner-basin. 

(4) The final type of ingate used in this series 
comprises the well-known whirlgate. Here again, 
possibly due to reduced velocity of metal on entry 
to the bob, the whirl of the metal is not very 
apparent except at the beginning of the photograph, 
but it does show the efficacy of this type of gate in 
holding back some of the slag which may enter the 
runner system from the basin. 


SERIES V 


In Series V, of the present film, the main idea 
was to portray the effect on the metal flow-pattern 
produced in a square mould by altering the position 
of the ingate along the runner-bar. 

(1) Normal square ingate at one end of a runner- 
bar, with the downgate at the other end. 

(2) Same ingate in the middle of the runner-bar. 
In this case the first flush of metal goes down the 
centre of the mould, whereas in the preceding shot 
the slightly increased velocity of the metal at the end 
of the bar tends to throw the metal towards the side 
of the mould. In any case, such a runner system 
must inevitably allow any dirt or slag formed to 
enter the mould cavity, whereas in the second case 


Fic. 7 (a).—Series VI (1)}—Square Direct Ingate 
Directly Opposite the End of a Spoke. 
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any slag or dirt can flow by the ingate or lodge 
safely at the end of the runner-bar. 

(3) Tangential forward entry. The metal flow- 
pattern conforms to that expected and shows clearly 
the undesirability of cutting the ingate in this way, 
relative to the direction of metal flow. Obviously 
any sand or slag floating on the metal stream is 
almost bound to find its way into the mould. It 
will be readily realized that too often is this form 
of runner found on multiple-casting pattern plates 
(Fig. 4). 

(4) Tangential backward entry. The advantages of 
this type of gate over the preceding type from the 
point of view of slag- and dirt-entry prevention is 
obvious, but from the standpoint of even tempera- 
ture gradient in a plate-type mould it does not 
compare with preceding or succeeding shots. 

(5) Multiple-ingate entry (Fig. 5).—In this case, 
three small rectangular equal-size ingates were 
taken off the runner-bar. It will be noted that the 
ingate nearest the runner bush runs last. This is, 
of course, general knowledge amongst founders, 
and has led to suggestions to reduce progressively 
the sizes of ingates in order to get an even rate of 
flow through each ingate. Whether this is necessary 
in practical gating, where a relatively short time is 
needed to fill a mould, is debatable. In any case, 
this effect is caused by the position of the downgate 
along the runner-bar relative to the ingates, as will 
be noted in the next paragraph. 

(6) Two downgates at end of runner-bar, down- 
gate central—It is clear that a fairly even flow- 
pattern results (Fig. 6). 


SERIES VI 


Gating a spoked-wheel mould.—The shape was 
chosen to represent any type of circular casting 
having arms or spokes, of fairly thin section, and 
having a thicker-section outside rim, such as would 
be found in grooved pulleys, gears, flywheels, etc. 
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Fic. 8.—Series VI (2)}—-Gated on the Rim between 
Spokes. 


In the case of such castings it is essential that cor- 
rect temperature gradients be established when the 
mould is full of metal so as to avoid cracking or 
distortion in the casting as it cools down to normal 
heat. 

The most usual case is where one or two arms 
may be filled last, and crack away from boss or 
rim. Filliag the boss and arms and flowing around 
the rim may produce a crack in the rim, or, in an 
extreme case, a misrun casting. The cored boss 
may solidify, relatively, a considerable time after 
the arms and rim, and exhibit more or less exces- 
sive porosity. The proper placing of an ingate on 
such a casting then becomes a matter for more 





Fic. 7 (b).—Series VI (1)—Early stage in Running, 
Square Direct Ingate, Directly Opposite the End 
of a Spoke. 


Fic. 9.—Series VI (5)—Whirlgate in between 
Downgate and Ingate. 
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Fic. 10.—Series VII (1)}—Two Ingates poured from 
One End, 


consideration than the mere filling of the mould 
cavity with molten metal. 

(1) Square direct ingate directly opposite the end 
of a spoke. Higher velocity metal from an ingate 
of normal height would pitch metal directly into 
the arm nearest the ingate and thus spread the 
first metal between boss, arm and rim. In the 
illustration this clearly does not happen, owing to 
relatively slow-velocity of the metal (Figs. 7 (a) 
and (b)) 

(2) Gated on the rim between spokes. The rim 
fills first and then each arm fills and the boss last, 
thus producing a more even cooling gradient. 
Should gear teeth be cut out of the rim, there is less 
likelihood of porosity at the tooth root with this 





Fic. 11.— Series VII (2)—Three Ingates poured from 
Each Side. 
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method, than where the ingate and arm may cool 
off, opposing each other through the thicker rim, 
(Fig. 8.) 

(3) Single tangential entry. 

(4) Double tangential entry from a 
runner-bar. 

(5) Whirlgate in between downgate and ingate, 
(Fig. 9.) 

(6) Horn-gate direct from downgate into central 
boss. 

Differing metal flow-patterns are apparent in each 
of the cases cited in this series. Obviously, each 
method is efficient and effective as an ingate to such 
a type of mould and the choice of which shall be 
used would be dictated by the moulding method 
used, or by the relative thicknesses of metal sections 
in rim or boss, in order to get the last feed metal 
where it is most required. Obviously also, the use 
of a direct-entry horn-gate demands the use of a 
good clean runner-basin, and clean pouring 
technique. 


square 


SERIES VII 


Metal patterns in a simple rectangular plate-—In 
this case, limitations of equipment dictated that a 
relatively small plate should be used, but an attempt 
was made to portray the flow-patterns that would 
exist in a larger flat plate, representing such castings 
as marking-out tables, machine-bases, milling- 
machine tables, and similar types of castings. The 
actual plate size used was 14 by 11 by 14 in. deep. 
The runner-bar had 14 by 14 in. cross-section and 
ingate size was 14 by 3 in., downgate, } in. dia. 
This meant a ratio of approximately :—Downgate : 
runner-bar : ingates of 1 : 4 : 24, in the first plate 
gated one end, and 2 : 8 : 74 in the second and 
third cases of the moulds poured both ends, showing 
clearly that the metal flow-pattern produced was 
controlled in each case by the downgate area and 
not by the ingates. 

(1) Two ingates poured one end (Fig. 10). 

(2) Three ingates poured each side (Fig. 11). 

(3) Three ingates poured each end. 


SERIES Vill 


Flow-patterns in simple, circular-shaped moulds 
with a direct-entry ingate—In this series, slight 
modifications to the bottom shape of a simple 
circular mould were made; the similarity of such 
shapes to normal type moulds is readily apparent. 
In every case, the same size ingate 1 in. deep by 
4 in. wide was used, directly connected with a 3 in. 
dia. downgate (i.e., no runner-bar). In such cases, 
any poor pouring practice, such as allowing the level 
of metal in the runner basin to fall below a reason- 
able minimum height of three times the downgate 
diameter, would allow scum, dirt and slag to enter 
the mould. In some cases, this was allowed to 
happen and scum is apparent on the metal stream in 
the photogca phs. 

(1) Plain, circular, flat-bottom plate. Turbulence 
is apparent due to hard ramming. 

(2) Circular plate with dropped centre section, 
same ingate. Note the sand washed off the edge 
of the depression (Fig. 12). 
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(3) Circular plate with raised centre section. 

(4) Circular plate with raised bead and dropped 
centre, direct entry, same ingate (Fig. 13). 

(5) Circular plate with dry-sand bottom (Fig. 14) 
(compare with (1)). 

(6) Circular plate with oil-sand-core bottom. 
Some flame and smoke evident. 


SERIES IX 
Effect of Metal Temperature 

(1) Green-sand square plate; metal poured “ hot ” 
(circa 1,420 deg. C.), through direct-entry spoon- 
gate (Fig. 15). 

(2) Green-sand square plate; metal poured “ cold” 
(circa 1,310 to 1,320 deg. C.). Same-size ingate 
(Fig. 16). 


SERIES X 

Effect of Various Metals on Flow-patterns.—In 
all the foregoing series, the metal used to show flow- 
patterns was grey cast iron. This was chosen more 
because of the operational facilities available to the 
sub-committee than for any other one particular 
reason, for it had been determined that the be- 
haviour of practically all of the common casting 
metals in the fluid state (provided casting tempera- 
tures were high enough to give good fluidity) showed 
marked similarity of flow-pattern. In this series, 
also, was included two shots of the flow-pattern of a 
0.3 per cent. carbon steel cast “cold,” which be- 
haves similarly to the preceding “cold” cast iron 
in Series IX. 

(1) 0.3 carbon steel cast “ cold.” 

(2) 0.3 carbon steel (10 per cent. superheat). 

(3) Cast iron in the same mould for comparison. 


As the moulding sand in this series had been 





Fic. 12.—Series VIII (2)—Circular Plate with Dropped 
Centre Section. 
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Fic. 13.—Series VIII (4)}—Circular Plate with Raised 
Head and Dropped Centre. 


altered t> a steel-moulding type of sand, it was 
thought desirable to include again a cast iron to 
show that the sand used had no material effect on 
the pattern produced. 

(4) Gunmetal, of the usual 85/5/5/5 type, repre- 
senting the brasses and bronzes. Note the exten- 
sive zinc fumes from the metal. 

(5) “ Y ”-alloy, representing the aluminium-alloy 
group. Even with the apparent high surface tension 
of this metal, its flow-pattern (directly to the 
furthest part of the mould from the ingates, filling 
the corners nearest the ingate last), is similar to all 
the other metals poured hot enough for good cast- 
ability. 





Fic. 14.—Series VIII (5)—Circular Plate with Dry- 
sand Bottom. 








Fic. 15.—Series IX (1)}—Green-sand Square Plate. 
Metal poured “ Hot.” 


Conclusion 


In conclusion, the sub-committee would like to ex- 
press their appreciation to the Butterley Company, 
Limited, for the facilities granted to take the film and 
photographs in the Meehanite Apprentice Training 
School, and to the apprentices and school instructor, 
who made and poured all the moulds, except those 
in Series X, which were prepared and cast with 
assistance from the Mond Nickel Company’s labora- 
tory, to whom due acknowledgment is made. 
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Fic. 16.—Series IX (2)—Green-sand Square Plate. 
Metal poured “ Cold.” 
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Dowlais Foundry 


The making of castings on the site of the Dowlais 
foundry reaches right back to the beginning of the 
iron foundry industry. Consequently, there is a cadre 
of highly-skilled craftsmen available in the area, well 
capable of making a serious contribution to the develop- 
ment of a local modernized iron castings industry. To 
this end, the Company is spending £250,000 on a 
scheme which has every appearance of producing a 
foundry of which South.Wales can be justly proud. 
So far, a high, well-lighted, modern building has been 
provided, laid out, and equipped to produce ingot 
moulds and other castings demanding hematite iron 
and high-class grey castings for the machine-tool trade 
and general engineering industries. The existing 
cupola plant is to be augmented by new furnaces on 
the opposite side of the foundry. This will enable 
the hematite work to be separated from the grey-iron 
castings production. The total melting capacity is such 
that the foundry will be able to produce about 500 
tons per week. All the cupolas are mechanically 
charged. 

There is an automatic sand-preparing and distributing 
plant by August’s Limited, which services four knock- 
outs strategically placed about the foundry and three 
“ Foundry Equipment” sand rammers—two “ Juniors ” 
and one “Senior” at the general moulding stations. 
For the handling of such weights as are to be associated 
(Continued at the foot of col. 2) 


James Watt Engine 


The James Watt beam engine, which has been in use 
for about 140 years and is still in service with the Harts 
Hill Iron Company at Brierley Hill, had its first major 
breakdown on June 12. The cause of the trouble was a 
fracture in the cast-iron main beam, which severed the 
link with the cylinder head and broke the supporting 
arms. 


This famous old engine was bought second-hand by 
the firm a century ago and, with an almost perfect per- 
formance, has been used to drive a rolling-mill producing 
steel bars. Now it is anticipafed that there may be some 
difficulty in repairing it, since the arms need to be of 
knot-free pitch pine 39 ft. long and 4 inches square. 


The engine develops approximately 900 h.p. and has 
a cylinder over 48 inches in diameter with a 9 ft. stroke. 
It has been much admired by many visitors, several from 
America who have offered to supply a new power unit 
on condition they be allowed to take away the historic 
Watt engine. 





with ingot-mould manufacture and the like, reliance 
is placed on electric overhead travelling cranes. 

_ The drying of the moulds and cores is carried out 
in a battery of mould- and core-stoves installed by 
Modern Stoves & Furnaces Limited. The chemical and 
sand laboratories are also being re-equipped. 
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Book Reviews 


The Story of the Mushets, by Fred M. Osborn. Pub- 
lished by Thomas Nelson & Sons, Limited, 3, Hen- 
rietta Street, London, W.C.2. Price 21s. net. 


Very complete biographies have been published of 
Bessemer, Siemens and other outstanding pioneers of the 
“Steel Age.” To this galaxy of talent the late Mr. 
R, F. Osborn in this volume adds Robert Forester 
Mushet, who was a contemporary and very capable 
metallurgist with a bent towards experiment with alloys 
such as manganese, tungsten, chromium, and titanium. 
The work is described of the two Mushets, David (the 
father) and Robert (the son), but it is Robert, whose 
research was of much greater value, and the author pays 
due tribute to his discoveries on self-hardening and other 
alloy steels. Mushet also experimented with spiegeleisen, 
having heard of good results secured in Germany in 
crucible melting. Thereafter Mushet pursued Bessemer 
with bitter criticism, the gravamen of his complaint being 
that Bessemer was using his process without acknow- 
ledgment, and rather gradiloquently he always referred 
to the Bessemer-Mushet process. After the lapse of 100 
years it is not profitable again to discuss at length this 
dispute. However meritorious Mushet’s work may have 
been, he allowed his patents to lapse. Bessemer, in his 
autobiography in referring to managanese, lists some 
20 patents covering its use taken out between 1800 and 
1856 by different patentees. Even if Mushet’s patents 
had been renewed, it by no means follows that they 
would have been held valid in the law courts. Mushet 
was not a success at business and, with the exception of 
Samuel Osborn & Company, Limited, who linked up 
with him on self-hardening steels, was unable to secure 
adequate support from the industry. As an American 
writer put it, he delighted in controversy and possessed 
a complete command of language of the aquafortis 
variety. Bessemer, on the other hand, essentially an in- 
ventor, had a balanced mind, was a judge of men, and 
obtained and retained the confidence of leaders of in- 
dustry on both sides of the Atlantic. About one-sixth 
of the text is devoted to Mushet’s letters, mainly an acri- 
monious exchange in 1884 in the trade Press with W. T. 
Jeans, an able Fleet Street journalist,” but from a tech- 
nical standpoint not worth powder and shot. He is not 
to be confused with J. Stephen Jeans, who had an inter- 
national reputation in the trade as an authority. These 
letters and the inclusion of American claims that Kelly 
anticipated Bessemer are only remarkable for their ver- 
bosity and might well have been omitted. They savour 
of an attempt to discredit Bessemer’s work. Mushet’s 
achievements are a sufficient monument to him without 
such adventitious aids. Industry has always been honey- 
combed with ideas of disputed origin, but to develop 
them all requires much time and ingenuity from every 
branch of the engineering profession as well as chemists, 
physicists, and other scientists. Clerk Maxwell invented 
radio, but it was Marconi that made its use practicable 
after years of work. Hall in America and Héroult in 
France simultaneously invented the electrolytic process 
for the production of aluminium. In such cases a fair 
apportionment of credit is not easy, but surely the greater 
part must be given to those who render useful to man- 
kind ideas often incomplete or vague. Assisted they 
usually are, but the so-called back-room boys are 
numerous and necessarily for that reason nameless. 


7. 3. 


Tungsten, by Colin J. Smithells, M.C., D.Sc. Published 
by Chapman & Hall Limited, 37, Essex Street, 
.Strand, London, W.C.2, Price 75s. net. 


The third edition of Dr. Smithells’ well-known treatise 
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on tungsten has now been published after a lapse of 
17 yrs since the second edition (1935). So greatly ° 
has the subject expanded in the interval that the 
author has found it expedient to enlist the assistance 
of experts in the various fields. The result is very 
satisfactory, being a volume which embraces all phases 
of the subject ranging from the history of the element, 
the mineralogy of its ores, the methods which have 
been used for extracting and purifying tungsten trioxide 
and the methods of reduction to metallic tungsten with 
detailed descriptions of the variations in technique 
which have to be made according to the use for which 
the metallic tungsten powder is intended. 

As the Author has been so closely associated with the 
production of tungsten wire for lamp filaments, it is 
natural that this field should comprise a great deal of 
the book and that the metallography and physical 
properties of wire produced under various conditions 
should be dealt with at great length. High-speed steel 
and cemented tungsten carbide are given fair attention, 
whilst the concluding chapters deal with analytical 
methods of determining impurities including spectro- 
graphic techniques. Finally, as an appendix, appears 
a facsimile of Wolfram Ore Contract A. 

It is difficult to offer criticism of such a commendable 
work, but the reviewer is disappointed to find no refer- 
ence to those tungsten/copper alloys known under the 
trade name of “Elkonite” and that room was not 
found to include a reproduction of Wolfram Ore Con- 
tract C. British specification. The volume is a valu- 
able addition to all metallurgical and chemical tibra- 
ries bringing together as it does a mass of information 
not otherwise available in one volume in the English 


language. 
— G. F. W. P. 


Fruitful Heritage, by Ernest Allison. Published by 
Roylee, Windsor House, Victoria Street, London, 
S.W.1. 


The Lloyd family have made and are making a 
serious contribution to the development and welfare of 
this country. They are a very old family and the 
Author has picked a few of the more outstanding per- 
sonalities and recounted something of their characters, 
their surroundings, their ambitions and attainments. 
The book is very readable, with this quality notably 
improving as the story unfolds itself. In the earlier 
chapters, there are several unnecessary repetitions of 
information. Such actions are known in the cinema 
world as “ flash backs,” but these have no useful place 
in biography. The book, however, has cleared up in 
the reviewer's mind and no doubt in the minds of many 
others, the fact that Lloyds Bank: F. H. Lloyd & Com- 
pany Limited: Stewarts and Lloyds and Lord Lloyd— 
“the last of the great proconsuls of the British empire ” 
emanate from the same stock.” Whilst the reviewer holds 
that an excess of annoted references generally detract 
from ease of readability, yet in this case he thinks the 
inclusion of a_ selected bibliography would have 
been appreciated by the more studious, as also would 
have been the addition of an index. v.eR 





THE PpRoDucts of the general rubber goods division 
of the Dunlop Rubber Company, Limited, reached 
more than 100 countries last year, Sir Clive Baillieu, 
chairman of the Company, told shareholders at the 
recent annual general meeting. Their value was 45 per 
cent. up on the year before, and total sales were up 
by 49 per cent. The Company was now producing 
more than 3,000 rubber articles for industrial, domestic, 
and military purposes, he said. 








Correspondence 


[We accept no responsibility for the statements made or the 
Opinions expressed by our correspondents.] 


SAVING UN MILLIARD 
To the Editor of the FOUNDRY TRADE JOURNAL 


Sir,—Your leader of June 5 is extremely interesting, 
as indeed anything that helps to save un milliard must 
be, but I do not feel that the opportunity should be 
lost, of both stimulating more constructive thought on 
the policy underlying your article, and also of putting 
forward the view of the small foundrymen, who cannot 
afford to run an expensive laboratory. 

During the visit by the London branch of the In- 
stitute of British Foundrymen to the Ardennes Foun- 
dries, who were members of the Syndicat des Fondeurs 
sur Modéles des Ardennes, we had the opportunity to 
inspect their co-operative laboratories, and it was 
brought home to all of us how important was the work 
of the Centre Technique, but also that it is imperative 
to have the laboratory either in your own works or 
on your doorstep. 

The Ardennes group are obviously connected with the 
Centre Technique in Paris, but the establishment of a 
local laboratory furnishes the founders with reports 
of tests within 24 hours of receiving a problem. It 
was in fact their proud boast that they have got results 
in six hours, so that the foundry may take action when 
preparing the next cast. 

I understand that the Ardennes Regional Laboratory 
deals with approximately 400 foundries, while the 
British Cast Iron Research Association cover the whole 
of the country, which I believe operates nearer 2,000 
foundries (if they are all members) in addition to deal- 
ing with the wider aspects of technological research 
which is the central organization’s function. While we 
have always received the greatest help and understand- 
ing from the B.C.1.R.A. it does usually take two or three 
weeks before a result of a test can be obtained. 

I would, therefore, sum up by giving four points 
which would certainly help to save a second £1,000,000, 
if indeed the first has been saved :— 

(1) The setting up of regional laboratories, which 
will attend to the daily needs of foundries, dividing the 
country into regions of 400-500 foundries per region. 
There is no fundamental reason why such laboratories 
could not deal with the non-ferrous side also. 

(2) The allocation of funds to these regional 
laboratories from the central research associations 
funds, or raising more on a pig-iron or ingot levy. 

(3) Less paper! We get too much paper to read. 
Surely the employers and research organizations could 
discriminate more as to who needs certain documents 
and thereby save money. 

(4) Educate foundrymen by practical demonstrations 
how to use these laboratories and technical resources 
to the benefit of their business and the industry as a 
whole. 

Yours, etc., 
A. R. WIZARD, 
General Manager, 
S.E.M. Limited. 
Pitsea Street, Stepney, E.1. 
June 12, 1952. 


To the Editor of the FOUNDRY TRADE JouRNAL. 


Sir,—Your leader of June 5 touches upon a matter 
that is occupying the minds of many non-ferrous 
foundrymen at the present time. Our approach in this 
country to this aspect of research is out of all propor- 
tion to its importance. The British Non-Ferrous Metals 
Research Association in this respect are rendering in- 
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estimable value to the foundry circles, but owing to 
the limits to which they are confined, the immediate 
advantage of their work is denied the industry generally. 
There are, of course, those larger foundries with their 
own research organization, but, apart from these and 
the handful of public-spirited men whom one meets 
round the technical committee table so often and in 
such a wide range of foundry subjects, whose work 
carries them well within the precincts of research, there 
is nothing organized from the point of view of a 
national non-ferrous foundry industry. The aggregate 
of the research work done through the more or less 
haphazard approaches is, through duplication and pre- 
sumably owing to lack of finance of the individual. by 
no means commensurate with the total time and effort 
thus expended. 


For either a long- or short-term research programme, 
and in my opinion both are essential, finance is neces- 
sary, and as the benefits of the research should be 
available to all within the industry from the largest 
to the humblest foundry, it follows that it should be 
financed on a national basis. We have ample evidence 
that such a scheme is possible from the success of the 
pig-iron levy in this country, as well as from the non- 
ferrous castings levy in operation by our colleagues 
across the Channel. 


We are always interested in the exnounding of aca- 
demic theories, but we are first of all interested in 
research matters on the foundry floor. The, amenities 
should be available to all for the investigation of day- 
to-day production problems on a day-to-day service. 
Mr. T. H. Summerson added weight to this need when 
he said, in the course of his speech at the I.B.F. banquet 
at Buxton last week, that when the bell tolled for one 
faulty casting it did so also for the casting industry. 
Furthermore, a paragraph in the daily Press appear- 
ing recently concerning the failure of a national 
sports-machine on account of so-called faulty castings, 
should either have been authoritatively refuted imme- 
diately or alternatively should have been authoritatively 
obviated in the castings in the first place. 


Several groups of foundrymen are sufficiently inter- 
ested in research and in the financing thereof to have got 
together recently. I personally wish them all success 
and hope that the saving of un milliard, whether in 
foreign exchange or in sterling, will be a thing of the 
very near future.—Yours, etc. 

W. G. Mocurie. 
Tyseley Metal Works Limited, 
Balfour House, Finsbury Pavement, 
London, E.C.2. 
June 16, 1952. 





Forty Years Ago 


In our issue of June, 1912, there is.an illustrated de- 
scription of a foundry, and if it was typical of the 
period, then to attain increased productivity must 
have been relatively easy. It shows untidy shops which 
by modern concepts could work efficiently with half 
the staff. However, one never knows whether or not 
in those days the staff came in from other departments 
just to be in the picture. In general, the issue is a 
fairly poor one from a modern point of view. Much 
space was devoted to the grading of pig-iron by frac- 
ture. There were, however, a few good practical Papers. 
Amongst the business notes is one recording the sale 
of the steel foundry operated by the British Westing- 
house Electric & Manufacturing Company, Limited. 
The formation of the British Engineers’ Association 
was reported. 
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B.LS.R.A. Research on Foundry Matters 


Post-war metallurgical research in Britain has been energetically developed, and is of a high order. 
Co-operative research has given consistently useful results, and the achievements in the past year have 


been gratifying and augur well for the immediate future. 


In this connection, the British Iron and Steel 


Research Association’s annual report of Council for 1951 serves to review current research and develop- 
ment programmes, and information on such of their work as concerns foundrymen is contained in the 
abstracts below. 


Blast-furnace Operation 


A technique has been developed for exploring the 
tuyere region of blast furnaces by stereoscopic photo- 
graphy. By using a modified tuyere door with two 
windows and a picture-splitting unit, two pictures 
may be taken on each frame of a high-speed ciné 
film; this film may then be viewed using either pris- 
matic spectacles or polaroid glasses to give a picture 
in exaggerated relief. By showing the film in slow 
motion, the motion of solid particles in the com- 
bustion zone may be followed. Photographs have 
been taken through the tuyeres of furnaces at the 
Shelton Iron, Steel & Coal Company, Limited, and 
the Steel Company of Wales, Limited. A special 
technique is being worked out for the analysis of 
these films, in order to determine accurately the sizes, 
size gradings, distances from the tuyere, rate of 
diminution and velocities of the particles of coke and 
other materials. 

A periscope has been produced for inspecting the 
condition of the wearing plates of a blast furnace. 
It contains a built-in lamp which illuminates its field 
of view. The periscope may be lowered through a 
stock-rod hole when the wind is off the furnace. 

A further development is the use of radioactive 
cobalt as a tracer by embedding active pellets in ore 
lumps at various furnaces. The appearance of 
activity in the metal at cast time makes it possible 
to estimate the burden transit times. Also, by using 
gaseous radioactive tracers, estimations can be 
made of the leakage of air at the change-over valve 
of an open-hearth furnace. By injecting radon into 
the uptake, the percentage volume of air that leaks 
across the valve has been estimated and further 
experiments are planned to estimate the total loss of 
inlet air and the volume of air that infiltrates into 
the bath and ducts system of the furnace. 

Some calculations of heat flow through carbon 
hearths have been made and correlated with tem- 
peratures taken since blowing in from thermocouples 
under the 25-ft. 9-in. hearth furnace of the Steel 
Company of Wales, Limited. The expected tem- 
perature gradients and distribution under hearths of 
proposed new furnaces have been calculated. This 
work has emphasized the high temperatures which 
may be obtained, with possible danger to the furnace, 
both in and below carbon hearths if there is no 
deliberate extraction of heat from below. Calcula- 
tion shows that adequate thermal control could be 
secured by air cooling, and a furnace in Austria 
which is water-cooled below the hearth is operating 
satisfactorily. 

The Blast Furnace Refractories Joint Committee 


of B.I.S.R.A. has been examining blow-out furnace 
linings. Recently, several carbon hearths have been 
investigated and it is suggested that infiltration of air 
or’steam from the foundations may produce, in the 
hearth, oxidation of the edges of carbon blocks, 
which are then readily loosened and able to float up 
into the metal. Results from ferro-manganese 
furnaces have shown that ferro-manganese metal in 
the hearth or in impregnated bricks is readily 
oxidized. When bricks are impregnated with metal, 
oxidation causes severe distortion of the bricks; this 
may explain the several recorded instances of ferro- 
manganese furnaces rising from their foundations. 

The catalysis of carbon deposition and the mech- 
anism of the reaction are being systemically 
examined. The work has shown that high-tempera- 
ture firing of bricks has two effects which reduce the 
disintegration of refractory materials caused by 
carbon deposition. These are the neutralization of 
active iron spots by causing the iron to combine with 
alumina and silica, and the increase in the structure 
density of the brick; this increased density may help 
to localize the spread of disintegration to small 
areas. 


Steel Making and Treatment 


Increased attention has been given to problems 
arising from the diminished scrap supplies available 
in this country. The relationships between the 
amount of slag formed and the pig-iron to scrap ratio 
on one hand, and the composition of the materials 
on the other, have been studied and their general 
trend has been established. The difficulty of meeting 
low-sulphur specifications in the open-hearth furnace 
arising from the use of higher pig-to-scrap ratios has 
been emphasized and has led to the considération of 
a number of possible modifications in iron and steel 
refining. Particular attention has been given to active 
and inactive mixer operation, the desulphurization of 
pig-iron and pre-blowing methods of desiliconizing 
pig-iron. Data from a number of active and inactive 
mixers have been studied statistically to see what 
relationships exist between such variables as amount 
of atmospheric oxidation per unit of throughput, 
mean time in the mixer and the amounts of silicon, 
sulphur and phosphorus removed. One conclusion 
was that the amount of agitation which occurs, e.g., 
that caused by metal additions, is more important 
than the time the metal is in the mixer. It was also 
evident that conditions favouring sulphur removal do 
not favour silicon and phosphorus removal. 

A big variation in the amount of sulphur removed 
in various inactive mixer practices has been revealed. 
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In some instances it was less than 10 per cent. and 
in others as much as 40 per cent. As might be 
expected this appears to be associated with the man- 
ganese content of the iron and also with the 
presence of soda ash from the pre-mixer treatment. 


This aspect of mixer practice is to receive further 
study. 


Ingot Moulds 


A micro-examination has been made of samples 
taken from two 10-ton ingot moulds, one of which 
was used throughout its life of 208 casts with short 
tap-to-strip intervals and developed a “ projected ” 
type of crazing, while the other was used through- 
out its life of 115 casts with long tap-to-strip intervals 
and developed a “ depressed” type of crazing. The 
examination revealed that the former is associated 
with growth at the inner surface and the develop- 
ment of an open network of deep cracks, and that 
the latter is associated with severe oxidation of the 
inner surface and the development of a close network 
of shallow oxide inroads. The difference in mode of 
formation is explained by a consideration of time 
and temperature effects each time the moulds were 
used, rather than by the difference in total lives of 
the moulds. 

Two projects of the Ingot Surface Defects Sub- 
committee, which was dissolved early in 1951, have 
been taken over by the Rolling Ingots Sub- 
committee. One concerns the effect of mould wear 
on ingot quality, and works trials will be made to 
determine the effects of worn moulds on the quality 
of rail steels. On other types of steel the Sub- 
committee feels that worn moulds have no adverse 
effect, provided that the mould surface is not so 
badly damaged as to cause “ sticker” ingots. The 
second project is the study of the cracking of steels. 
Earlier laboratory work indicated that steels in the 
intermediate carbon range, 0.18-0.25 per cent. were 
less prone to cracking than low or high carbon steels 
and this appears to be contrary to general practical 
experience. Works data are therefore being 
examined to determine whether carbon content and 
— to crack are directly related as cause and 
effect. 

One firm has made an ingot casting experiment in 
which twe ingots were direct-teemed from the same 
ladle, one into a normal mould and the other into a 
special mould which was refractory-lined in the top 
half and set on a heavy cast-iron bottom-plate. The 
most pronounced difference in structure was the 
presence of V-segregates and relative absence of 
A-segregates in the normal ingot, and the reverse in 
the special ingot. Subcutaneous segregates, thought 
to be associated with the condition of the mould sur- 
face, were present in the chill portion of both ingots. 
The trial is to be repeated, paying particular atten- 
tion to the mould surface; later, up-hill casting will 
be considered. 


Metallurgy of Coatings 


The properties of a metallic coating produced by 
hot-dipping depend on the composition, the amount 
and distribution of the intermetallic alloy phases 
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formed by interaction between the iron and the 
coating metal. Two methods have recently been 
used for identifying the various iron-zinc phases 
present in a hot-dipped galvanized coating. The 
first is colour photography in which the selective 
colouring of the different phases is reproduced by 
a special etching reagent. The second is micro- 
hardness testing which enables hardness determina- 
tions to be carried out on each of the components 
present in a cross-section of the coated specimen. 

The properties of electro-deposited coatings de- 
pend to a great extent on the crystal structure of the 
deposit in relation to that of the steel substrate. In 
practice, electroplating is done on a polycrystalline 
substrate, but the principles of crystal growth are 
more easily studied by investigating deposition on 
single crystals. Most of the work which has been 
done by means of electron diffraction has been con- 
fined to the deposition of face-centred metals on 
face-centred single crystals. Work has been started 
at Sketty Hall, Swansea, to study the deposition of 
a metal having a different structure from that of 
the substrate; body-centred iron single crystals have 
been plated with metals such as zinc, which has a 
hexagonal structure. 





Technological Education 


The Government considers that a most important 
means of increasing productivity in industry is to 
improve the facilities for higher technological educa- 
tion. In a written answer to Mr. G. LONGDEN, the 
CHANCELLOR OF THE EXCHEQUER said that the Govern- 
ment was convinced that this could best be done by 
building up at least one institution of university rank 
devoted predominantly to the teaching and study of 
the various forms of technology. He was, therefore, 
urgently exploring the practical possibilities to see the 
best way of doing this, . 

“As regards the last Government’s White Paper, I 
should say that we fully recognize the important con- 
tribution which some technical colleges can make to 
higher technological education, and details of our 
proposals for making improved financial assistance 
available for selected colleges and courses therein will 
be announced shortly.” Mr. BuTLer added that the 
Government did not, however, propose to establish a 
non-teaching, award-making body under the title of 
the Royal College of Technology. 

On the following day, Mr. Morey asked the Minister 
of Education what her plans were for the development 
of higher technological education in England and Wales. 

After referring to Mr. Butler’s statement, Miss 
HorssruGH added that she would be announcing very 
shortly her detailed plans for giving improved grants for 
certain courses in technical colleges in which provision 
was made for higher technological education. 

In a written answer to Mr. M. MACPHERSON, who 
asked what changes in policy she contemplated in conse- 
quence of the recommendations contained in the Fifth 
Annual Report of the Advisory Council on Scientific 
Policy (1951-52), Miss HorssBruGH said she hoped that 


the improved grants which she was offering to some — 


technical colleges would enable those colleges both to 
improve their courses and to increase their output of 
well-educated technologists. It was too soon to say what 
further steps she would wish to take in this matter or 
on any other recommendations of the report which were 
her concern. 
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Probable Trends in British Steelfoundry 


Practice’ 


By F. Cousans, F.I.M. 


There was a frank exchange of ideas and information by steelfounders during the last war, and 
since that war ended there has been the visit to the United States by a British Steelfounders’ Produc- 
tivity Team and also productivity conventions organized by the British Steel Founders’ Association. 
There is now a real progressive spirit in the industry, and therefore it seems fitting that consideration 
should be given to the practices likely to be employed in the future. It is hoped that these notes may 
be of help in stimulating a discussion which will be of assistance to the younger members of the 
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industry. 


Steelmaking 


The basic electric furnace and the acid, side- 
blown converter processes, are the ones in most 
general use among British steel foundries. The 
open-hearth (acid and basic), and high-frequency 
furnaces are also used, the latter process being 
largely employed for special steel casting production 
including heat- and corrosion-resisting qualities. 

The serious shortage of steel scrap of suitable 
sizes and qualities-is a serious problem to the steel- 
maker, and this shortage appears likely to persist for 
a number of years. The steelmaker using the elec- 
tric process is therefore likely to be compelled to 
continue to use the basic process, which ensures 
the production of high-quality steel of low sulphur 
and phosphorus contents. Nevertheless, the Author 
feels that when a supply of good scrap (low S. and 
P.) becomes available, some steel foundries in this 
country will change over from the basic to the acid 
electric process. The acid electric process will en- 
able a more rapid production of steel of the plain 
carbon types. 

The high cost of electric power cfeates a serious 
problem to the user of electric-arc processes, and in 
the writers’ view extensive use of the oxygen lance 
for the elimination of carbon, silicon, and phos- 
phorus, will be made. This will result in a reduction 
of the time taken for the first part of basic electric 
heats and a saving in power costs, and indirectly 
lead to an increase in the steel output. It seems 
therefore worthwhile to concentrate on the second 
part of basic electric heats, to see what can be done 
to produce, more quickly, reducing slags. Some 
steelmakers add calcium carbide along with the lime 
and spar, to help to bring about reducing conditions 
quickly. In the Perrin process, it has been seen 
how quickly it is possible to make steel of high 
quality by mixing together a synthetic slag of suit- 
able composition and metal, or steel, and it would 
appear that if ways and means could be found of 
producing and pouring to the basic furnace, syn- 
thetic slags of suitable composition to heats of steel 
ready for final sulphur reduction and deoxidation, 
then the time needed for the second portion of 
heats could be greatly reduced. 





* Paper presented to the Buxton Conference of the Institute 
of British Foundrymen earlier this month. 


Other Melting Factors 


The Productivity Team drew attention to the 
practice in the United States of employing trans- 
formers of greater capacity on electric-furnace 
plants used for steel casting production, and there 
is little doubt but that new plants put down in this 
country will include larger transformers than have 
been customary to date. The.use of furnaces with 
swinging roofs, which permit of basket charging is 
likely to increase and, in the Author’s view, rammed 
furnace roofs are likely to receive much more atten- 
tion and trial. The storage of all materials for 
steel making under cover offers great advantages 
to the quality steel producer, and this practice is 
likely to become generally adopted. 

In mechanized steel foundries, producing carbon 
steel castings, it would be advantageous to have 
steel “on tap” thus permitting continuous cast- 
ing. The use of a holding furnace in which liquid 
steel is kept at a suitable casting temperature and 
composition, is very valuable where continuous cast- 
ing is desired. The steel for transfer to the holding 
furnace can be produced either in electric-arc fur- 
naces, or in side-blown converters, and it is felt 
that some of the new mechanized foundries are 
likely to include one or more holding furnaces as 
part of the set up. E ; 

The side-blown converter process is seriously 
handicapped by the present shortage of, and cost of, 
good-quality melting coke as well as of suitable steel 
scrap. The use of the hot or warm blast cupola and 
the use of oxygen-enriched air blast are likely to 
be developed and applied to cupolas used for pro- 
ducing metal for subsequent conversion in side- 
blown converters. The metallic losses due to 
mechanical reasons is likely to cause attention to 
be given to the internal shape and sizes of side-blown 
vessels, and in the Author’s view, great economies 
are possible in this connection. The use of oxygen- 
enriched air blast has now become established, thus 
permitting the very rapid production of steel by 
the side-blown process, and it seems natural that 

this practice should be extended. The fettling and 
patching of cupolas and of converters is an expen- 
sive matter and one which calls for mechanical aids 
in the form of guns or sprays for the application 
of the patching material. 
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As the mechanization of foundries extends, it is 
felt that the steelmaking sections will be regarded 
as service units to the foundry, producing when and 
what the foundry require and generally working in 
the direction of smaller heats at very frequent in- 
tervals, or what seems most desirable, steel “ on 
tap” from holding furnaces. 


Sand Practice 

There has been seen during recent years a steady 
changeover in the sand practice in British steel 
foundries from the use of naturally-bonded sands to 
a greatly increased use of synthetic sands, and it 
seems clear that this change is likely to continue. It 
will be conceded that there are some disadvantages 
even with sythetic sands, air drying being one of 
the problems associated with its use. 

The report of the Productivity Team drew atten- 
tion to the use of finer sands in the United States 
than are normally used here, and it is felt that many 
steel foundries here will ultimately change to the 
use of fine sands. Recent research work at Cam- 
bridge has demonstrated that metal penetration and 
burning on, can be reduced by the use of well- 
rammed moulds made of sand of high packing- 
density, and in the Author’s view there will be 
developments in the use of fine sands of mixed 
grain size. 

According to published data, some use is made 
in the United States of silica-flour as an addition 
to sand mixtures to prevent metal penetration and 
burning-on. There are in this country silicious 
clays which could be used as bonds for moulding 
sands and which would probably give results as 
good as with the American mixtures. 

In some steel foundries there is a serious lack of 
sand-preparation equipment and capacity, and 
omissions such as these must be corrected. The 
need for adequate cooling facilities for sand is now 
generally realized. The sand plants of the future 
will probably include sand driers, coolers, storage 
hoppers, mills or mixers, screens and magnetic 
separators and de-silting equipment. 

Sand-to-metal ratios of from 7 to 1 to 5 to 1 by 
weight have been quoted as being representative of 
average steelfoundry practice. Consideration of 
these figures will emphasize the importance of 
efficient sand distribution, so that the necessary 
quantities of sand can be distributed to the work- 
ing points during normal working hours. The 
absence of spillage or return-sand conveyors from 
the moulding points is a serious feature in many 
steel foundries, and this results in untidy and dirty 
floors. Defects such as these will be corrected. 


Moulding 

In many cases, it will be necessary to produce 
moulds by hand, but the moulders will be given all 
possible help in the way of facing or backing sand, 
boxes, chills, lifters and mechanical rammers. The 
shortage of adequate sand-preparation capacity in 
many foundries has been referred to earlier, and 
no doubt this shortage has delayed the use of Sand- 
slingers in this country, but it is considered that 
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there will be a greatly increased use of Sand- 
slingers, both to aid the hand or floor moulder, and 


also to fill boxes used on machines. During the 
last war, the Sandslinger was used very successfully 
in the production of cast-steel bombs and manga- 
nese-steel track links. The Sandslinger when pro- 
perly operated gives a uniformly-rammed mould, 
and the importance of this is now appreciated. In 
point of fact, the Sandslinger is superior in this 
respect to many moulding machines of the conven- 
tional type. In view of this, the industry is likely 
to see investigations conducted and development 
work initiated to improve the ramming efficiency of 
moulding machines. 

An interesting development recently disclosed of 
producing moulds by blowing, is likely to be 
actively followed up and developed. It is the 
Author’s view that the users of steel castings in the 
future will expect them to be produced to small 
dimensional tolerances in relation to the size, and 
in this connection the industry is likely to see 
greater stress put on the quality of moulding equip- 
ment and patterns. The use of light-alloy patterns, 
etc., is likely to increase—particularly for machine- 
moulding applications. 


Coremaking 

Core-blowing is now a well-established practice 
in many steel foundries for repetition core produc- 
tion, but it is considered that its use for jobbing 
work will be developed. The use of di-electric 
drying of plastic-bonded sand cores, is now well 
established for cores of suitable shapes and sizes 
in iron foundries, and it is felt that some steel 
foundries have a useful place for this system in 
their layout and practice. 


“C” Process 

The Author feels that the “‘C” process of shell 
moulding is capable of great development and 
application to steel casting production. The general 
principles of the process are fairly well known, but 
the foundry industry appears to have been slow in 
this country in developing it. It is understood 
that castings in steel up to about 4 cwt. are now 
being produced regularly by this process, but it is 
felt that to obtain the maximum advantages it will 
be necessary to have a proper set-up, with full 
mechanical aids to assist each operation. The 
progressive foundryman will require the full help 
of the engineer to develop-his processes in the 
future. 

Cleaning and Dressing 

Steelfounders are fully-aware of the importance 
of reducing the dust hazard, and the Hydroblast 
has been developed with the object of assisting 
with this problem. A greatly increased use of the 
Hydroblast is to be expected, together with that of 
the split-roof type of Wheelabrator and of the 
barrel or drawn type Wheelabrator, for the initial 
cleaning of castings. The efficient collection of 
dust is a matter which will of necessity have to 
receive much attention in the future, and much 
research and experimental work will be required. 
The precipitation of dust by electrostatic and by 
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wet cleaning methods, is likely to be actively inves- 
tigated and applied. The use of the powder-wash- 
ing method for the removal of burnt-on sand has 
now become well established and its use is likely 
to increase. Many fettling and dressing shops could 
(with great advantage to all concerned) make much 
more use of mechanical aids. The use of fettlers’ 
benches, lifting facilities, conveyors, burners, turn- 
tables, etc., are but a few that could be mentioned, 
and it is considered that very great attention will be 
given to fettling and dressing-shop layouts and 
practices in the future. 


Materials Handling 

A detailed study of the quantity of materials 
required to be transported for producing a ton 
of steel castings in an average steel foundry, shows 
that a considerable tonnage is in fact handled. 
Very great improvements and economies are pos- 
sible in this connection. The ordinary rubber, 
sand-feed belt is just one example of how the 
engineer can handle large quantities of a particular 
material, easily and quickly. The mechanical hand- 
ling teams which recently visited the United States 
have demonstrated the great use and attention given 
to handling devices and equipment in many Ameri- 
can organizations. The Author feels that the 
problem of handling materials more efficiently is 
one of the greatest among those facing steel foun- 
ders—and a very frank exchange of information 
and experience within the industry would be of 
inestimable benefit to everybody. Everybody is 
conversant with the use of Lister trucks but one 
steel foundry, at least, has used pallet plates and 
fork-lift trucks to move its castings from the foun- 
dry, and on through the fettling and finishing 
shops. The use of pendulum conveyors for the 
carrying of cores and moulding boxes in mechan- 
ized units is also well known, but in the average 
foundry the ideal method for moving moulding 
boxes, cores, etc., has yet to be devised. There is 
one great advantage resulting from the use of 
mobile units such as trucks, in that it is necessary 
for their efficient use to keep all pathways clear, 
and preferably to have a hard or concrete floor, 
and this enables one to keep the shop floor swept, 
clean and tidy. 


Production Control and Planning 


Many steel foundries are paying attention to 
problems of production control and planning and 
have installed systems. Attention was directed 
earlier to the needs of the floor moulder in that he 
must have his pattern made available, his boxes, 
sand (facing or backing) lifters, chills, nails, etc., at 
the right time, i.e. when he needs them, so that the 
casting which he is to make is moulded and cast 
in accordance with a predetermined plan, which 
aims to give the casting to the customer when 
needed. Before such control systems are installed, 
it is customary to make shop-floor studies of what 
is done and why, and frequently serious defects in 
the organization are thereby brought to light. It is 
felt that many of the problems which are revealed 
can be solved or assisted by the help of the produc- 
tion engineer. In view of the very progressive out- 
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look now evident among steelfounders, it is safe to 
predict that much attention will be given in the 
future to this aspect of steelfoundry management 
and control, but it is felt that it will be necessary 
to train the staff and foremen in the use of such 
control systems. 


Training Schemes 

Many (it may even be true to say most) steel 
foundries, now have training facilities for appren- 
tices. The general complaint seems to be the lack 
of apprentices to train, but given the right effort 
it is considered that this situation can be remedied. 
In the training of patternshop and foundry appren- 
tices, it is considered good policy for there to be an 
interchange of boys between both sections—much 
good can result from such a practice. Some time 
spent on the steel-making units, in the sand lab- 
oratory, etc., can also be advantageous to the 
apprentice. All seem to realize the need for train- 
ing apprentices but does the industry consider the 
training of supervisors to be essential? The 
Ministry of Labour and National Service instituted 
its “ Training within Industry ” scheme during the 
last war, in which the supervisor was encouraged 
to develop three skills, those of instruction, human 
relations, and improving methods. Many firms now 
ensure that their supervisors receive this training 
and much requires to be done and will certainly 
have to be done, to improve the standard of super- 
vision. This can best be effected by well-thought- 
out training schemes: The Institute of British 
‘Foundrymen has organized Foremen’s Training 
Courses, which have proved most helpful to those 
attending, but much more is required in this con- 
nection if the present progressive outlook among 
steelfounders is to be maintained. The dissemina- 
tion of technical information, and works visits, and 
discussions, can be used to help the training of 
supervisors. 


Good Housekeeping 


It is stated frequently that there is a serious short- 
age of labour in the foundries of this country, and 
in the Author’s view this shortage is likely to persist, 
—and it will be necessary to improve working con- 
ditions if the industry is to retain the existing num- 
bers employed. It can do much to improve the 
general tidiness and cleanliness of the shops by 
good-housekeeping methods. A completely new 
outlook and approach to the problems is required; 
all parties will have to co-operate to effect the im- 
proved conditions. It is known that managements 
are considering amenities such as washing and 
changing facilities, but many simple shop-floor im- 
provements can be made without great capital 
expenditure. The installation of dust-extracted 
mechanical knock-outs, are very desirable. but if 
the rest of the shop is not kept clean and tidy, the 
mechanical aids lose their effectiveness. 

Similarly, the maintenance of tackle in an efficient 
condition, greatly helos in the building up of the 
spirit or morale of the organization and. in the 
future, it will be necessary to pay very great atten- 
tion to that aspect of foundry organization. 

Safety-first committees and the services of a safety 
engineer, will assist in directing the attention ot 
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personnel to the need for good and safe practices 
and can be the means of educating all parties in 
better methods. It is a common experience among 
steelfounders that safety glasses and respirators, 
etc., frequently fall into disuse, but given a really 
live safety-first committee, that tendency can be 
reversed and all can be made aware of the need 
for the right and full use of safety devices. Again, 
it is a matter of outlook and one must ensure that 
the right lead it set. 


Foundry Methods 


The Author has left the very numerous problems 
of foundry methods until the end. A great change 
in the heading and gating methods has taken place 
during the last few years. The steelfoundry in- 
dustry is indebted to Mr. Basil Gray for the 
immense amount of work which he put in the 
development and application of the whirlgate head- 
ing system. Then came the atmospherically-vented 
enclosed head and, still more recently, the applica- 
tion and use of the knock-off head. Much data 
and information have been published, but there 
remains a large amount of work to be done, before 
it can be claimed that the full potentialities of these 
methods have been established. Very great assist- 
ance can be obtained in the study of the efficiency 
of feeding-head shapes and systems, by X-ray or 
gamma-ray examination of the resultant castings, 
and it is the Author’s view that steelfounders cannot 
afford not to have these aids. It is realised that 
foundrymen have been suspicious of the use of X- 
rays, etc., but great economies can result from the 
intelligent application of these non-destructive testing 
methods, when used to check foundry production 
methods. It is of great benefit to shop-floor per- 
sonnel to be able to examine X-ray prints of 
castings, and it helps them to understand better 
what changes take place in the cooling of liquid 
steel down to room temperature, and the volume 
changes that take place. 

It is of great value to any foundry organization 
to keep detailed methods sketches and histories. In 
the past, foundrymen have relied upon their 
memories and this has on occasions led to faults 
being repeated. The regular analysis of causes for 
rejection of steel castings provides the foundry 
methods-engineers with data as to the relative im- 
portance of the causes and so enables the most 
pressing ones to receive first attention. The circula- 
tion of this data to the shop-floor personnel is also 
helpful to them. 

It can be stated that greatly-improved yields can 
be effected by the study and modification of head 
and runner designs in the light of the X-ray sound- 
ness or otherwise of castings, and in the reduction 
and elimination of wasters. There is a very great 
field of activity here for the young steelfoundry 
executive. The industry is indebted to the foundry 
productivity team for drawing attention to the pos- 
sibilities inherent in the use of exothermic feeding 
materials. Improvements in the yield weight of 
black castings, in relation to their gross: casting 
weight, of as much as 20 per cent. have already 
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been achieved, but here again there is field for 
further endeavour. Apart from the improvement 
in yield of castings in terms of weight, it is now 
established that it is possible to make sounder cast. 
ings with the use of less steel. The use of knock- 
off heads results in other economies in the cost of 
production, apart from any saving in the amount 
of steel used. The elimination of most of the oxy- 
acetylene burning and the removal of feeding heads 
from high-carbon and alloy steel castings prior to 
annealing, is advantageous and there is also a re- 
duction in the amount of dressing by grinding. 

A regular study by the foundry methods-engineers 
of the quality of castings passing to the fettling 
shops, will reveal the types of defects and problems 
demanding attention and rectification, and it is 
always helpful to have these faults recorded in the 
casting histories. It is considered that a detailed 
study of the chilling practice employed in any steel 
foundry is a well-worth-while project—and very 
little data or information have yet been published 
on this subject. The use of special mould- and 
core-paints (such as chrome paint), for corners and 
re-entrant angles, is another subject calling for in- 
vestigation and development, and the Author feels 
that there will be some very interesting develop- 
ments in this field. 

From time to time, suggestions are made that 
the industry should try the use of non-silicious 
moulding materialsk—and of course it has been 
established that Norwegian olivine can be success- 
fully used for steel casting production. Chromite 
has been used for the production of a limited num- 
ber of types of manganese-steel castings, and no 
doubt there are many other possible materials. 
There is here a great field for research and develop- 
ment work—and the Author feels confident that 
there will be an increasing emphasis put on this 
problem. 

The views expressed in these notes are those held 
by the Author, and do not necessarily represent 
those of the Company with which he is connected. 
He is indebted to the directors of Hadfields 
Limited, for kind permission to put forward these 
notes. 





Société Francaise de Métallurgie 
The Société Francaise de Meétallurgie will hold its 
Journées Meétallurgiques d’Automne in Paris from 
October 20 to 25, inclusive, at the Maison de la Chimie, 
28 bis, rue St. Dominique, Parjs, 7e. Two main sub- 
jects will be discussed:—(1) Faults and fractures 
observed in metals during service, and (2) methods of 
effecting economies in metals in short supply, including 
the rational use of alloys and the substitution of 
different varieties or qualities of alloys or methods of 
fabrication to ensure the best use of scarce elements. 
A few communications on other subjects will be allowed 
at some of the sessions. The programme will include 
communications by metallurgists from many European 
countries and from the United States. A number of 
visits, including one to the new laboratories of the 
Institut de Recherches de la Sidérurgie, at Saint- 
Germain-on-Laye, are being arranged. Other visits and 
a banquet will be held during the week. British metal- 
lurgists will be welcomed and those interested should 
apply for further details to the Société Francaise de 
Métallurgie, 25, rue de Clichy, Paris, 9me. 
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London braneh Annual General Meeting 


The annual general meeting and an ordinary 
meeting of the London branch of the Institution 
of British Foundrymen was held in the Waldorf 
Hotel, Aldwych, W.C.2, at the session end, with Mr. 
L. G. Beresford, the branch president, in the Chair. 
Commencing with the business meeting, in the 
absence of the treasurer, the secretary, Mr. W. G. 
Mochrie, presented the detailed accounts for adop- 
tion. The motion was seconded by Mr. A. R. 
Wizard and carried unanimously. The secretary’s 
annual report was then presented by Mr. W. G. 
Mochrie, from which the following has been 
abstracted : — 


Secretary’s Report 


In presenting his third annual report, the secre- 
tary first of all briefly listed technical meetings 
which had taken place during the session. As 
usual, the winter’s work opened in September; on 
this occasion the new president, Mr. L. G. Beres- 
ford, was inducted into office by the immediate 
past-president, Mr. F. E. Tibbenham. The presi- 
dential address will be remembered for, among 
other things, the hope expressed that this year 
would be a record in the history of the London 
branch. There can be little doubt that this has 
been realized. Following this address there was 
Mr. Parkes’ report on the Ardennes Visit by the 
London branch, before an audience of about 110. 
On October 12, the London branch acted as hosts 
to the rest of the Institute on the occasion of the 
National Works Visits day, when fourteen works 
were visited, and the programme completed by an 
informal dinner and cabaret in the evening. Alto- 
gether the number of registrations wa$ 348, which 
compared favourably with the first of such events 
held in Birmingham the previous year. From the 
reports received, members can be sure that the 
prestige of the London branch was well upheld. 

The October meeting comprised Mr. Levy’s illus- 
trated Paper on “ Some Everyday Practices in. Pat- 
ternmaking,” when about 125 members and guests 
were present. The subject of the November meet- 
ing arose from a suggestion at the last annual 
general meeting and took the form of the airing 
of “Problems in Recruitment and Apprentices,” 
when the subject was opened by Mr. A. Talbot. 
Amongst those bodies invited to take part were the 
Development Panel and directorate of the Council 
of Ironfoundry Associations, the South of Eng- 
land Ironfounders’ Association, West Bromwich 
Training College, Middlesex County Council Edu- 
cation Committee. the Youth Panel of the Ministry 
of Labour, the Association of Bronze and Brass 
Founders, and the National Union of Foundry 
Workers. It was agreed by those who attended, 
numbering upwards of 100, that it had been a long 
time since there had been such a controversial 
evening. 


On December 12 the branch were hosts to the 
London section of the Institute of Metals. On 
this occasion Mr. A. P. Fenn, backed by his 40 
yrs. experience in the industry, gave his Paper on 
the “ Development of Aluminium Alloy Casting.” 
The attendance was upwards of 150. At the Janu- 
ary meeting members were fortunate to have Mr. 
Lawrie, of H.M. Inspector of Factories (Engineer- 
ing and Chemical branch), who gave an address and 
film entitled “The Observation and Control of 
Dust in Foundry Dressing Operations.” This was 
preceded by introductory remarks on the imple- 
mentation of the Garrett Report by the national 
president of the Institute, Mr. Colin Gresty. About 
100 members and visitors were present. A sym- 
posium on “Investment Casting” took place in 
February, the proceedings being inaugurated by 
Mr. G. A. Tomkinson, of D. Napier & Son, 
Limited, Mr. Frank Hudson (Mond Nickel Com- 
pany, Limited), Mr. Paget (de\Havilland Engine 
Company), and Mr. Andrews and Mr. Brown, of 
Lost Wax Castings, Limited. Films illustrated the 
processes and more than twenty speakers partici- 
pated in the discussions. 

In March the branch were again hosts, this time 
to the Purchasing Officers’ Association, when the 
“ Buyer’s Point of View” was ably expounded by 
Mr. Kayser, past-president of the branch. Mr. 
Huebner and Mr. Mitchell opened the discussion 
for the guests and the interesting debate that fol- 
lowed was shared by a large number of the eighty 
or so present. 

The Paper on the present evening, by Mr. R. 
Pell, on “Surface Finish and Facing Sands,” 
marked the close of the session’s technical monthly 
meetings. Without wishing to pre-judge the merits 
of this Paper, it was obvious from the attendance 
that members were looking forward to what Mr. 
Pell had to say with more than just passing interest. 


Sections’ Activities ‘ 

The sections attached to the London branch had 
again been very busy. The East Anglian section 
had had seven meetings and the Slough section six. 
East Anglia reported that their annual dinner and 
concert was resumed during the session, when fifty 
members attended. Average attendance at their 
technical sessions continued to be excellent, averag- 
ing approximately 33 per cent. of all their possible 
members. They have to be complimented on the 
fact that, with the exception of one meeting, all 
the technical lectures had been presented by local 
members. The secretaries of the sections, Mr. 
Hoesli at Slough and Mr. Sanders in East Anglia, 
were to be particularly praised for such a success- 
ful year’s work. To meet the wishes of members in 
the Southampton area, where Dr. Einerl had been 
particularly active, the London branch were 
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proposing to arrange meetings in Southampton. It 
was proposed that, subject to- attendances and re- 
sponse generally being up to a required level a 
section would be formed in that area. 


Social Events 


The branch social events this year had been 
arranged by Mr. Parkes, the dinner/dance taking 
place a little earlier than normal and being very 
well attended, in fact a record was created in the 
number of tickets sold (259). The occasion marked 
the official visit of the national president and his 
lady to the branch function. The “Stag Party” 
in the spring had proved so popular that quite a 
number of requests had to be turned down as 
accommodation could not be found for them; 
actual attendance was 174. 

The last official meeting of the branch would be 
in Paris at the end of June. Circulars had already 
been sent out concerning this interesting trip, and 
additional circulars would be sent only to those 
members expressing desire to attend. 

The branch was honoured in being given the 
opportunity to reciprocate the hospitality of foun- 
ders in the French Ardennes on the occasion of 
their visit to London early in May. An interesting 
five-day programme had been arranged (again by 
Mr. Parkes). The secretary personally hoped that 
this interchange of Continental visits would become 
a regular feature of the branch’s syllabus. 

Although there would be the usual annual lull 
of technical meetings during the summer months, 
the branch council would still be active continuing 
the work they had been doing throughout the 
session. There had been seven Council meetings 
and four sub-committee meetings. 

The work of the branch council, under the 
leadership of the president, had been reflected first 
of all in the variety of Papers and events that had 
taken place during the session; secondly, by the 
large attendance at these meetings; and thirdly, 
with members’ co-operation, in the record number 
on the membership roll. 


Membership 


There was always a discrepancy between the 
figure given at the annual general meeting and 
the final figure appearing in the Annual Report of 
the Institute at the June conference, and although 
this latter figure would probably read about 784 
members, composed of 30 subscribing firms, 398 
members, 286 associate members and 70 
associates, the actual total in the branch register, 
subject to approval of a batch of applications sent 
up to Council today is just over 800. It is most 
probable that the London branch is now the largest 
qualified body of foundrymen in the world—a 
record of which members might be justly proud. 
Adding just one further word more on membership, 
the secretary said the strength of the branch was 
largely dependent on members for the introduction 
of new blood, a vital. prerequisite to its health. 
During the past session, upwards of 72 new appli- 
cations had been received. Each application re- 
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quired two sponsors and the list below was ap 
analysis of the way in which introductions were 
made in the branch over the period : — 


1 member sponsored 12 new applications. 
2 members > 10 ts * ea ch. 


4 0 9 5 
4 »» es 4 
8 2 
60 1 
79 72 new forms. 


A total of 79 different members acting as 
sponsors and—for the statistician—18 members only 
accounted for half the total new applications. Did 
this do justice to a membership roll of 800? For 
fun, he would perhaps one day make a list of names 
that had never appeared as a sponsor! 

The secretary concluded his report by thanking 
the members of the branch council, past-presidents, 
stewards and many other willing helpers who had 
assisted in countless ways in running the branch 
affairs. 

Mr. Bissett then proposed the adoption of the 
secretary’s report and Mr. B. Levy seconded, em- 
phasizing the fact that the work of running the 
branch had proved so onerous that Mr. Mochrie 
had found it necessary to call on the services of 
Mr. Parkes to assist him in the duties and together 
they had done a Trojan job of work. - When put 
to the vote, the report was carried unanimously. 

On behalf of Mr. Hudson, Mr. Mochrie next 
presented a report of the work of the Technical 
Council. [This was mainly a record of branch par- 
ticipation in what has appeared as the main report 
of the Institute’s Technical Council and is therefore 
not reproduced in this context.] 

Before proceeding with the election of officers 
the chairman mentioned that a short time ago one 
of the oldest members of the branch, Mr. Cleaver, 
had died. He had been hon. auditor of the branch 
for 20 years and was well known to the older 
members. On behalf of the branch, the secretary 
had attended the funeral and a wreath was sent. 
The members stood in silence for a few moments 
in honour of the memory of Mr. Cleaver. 


Office Bearers 


The following gentlemen were elected as office 
bearers in the branch for the session 1952-1953 :— 
As president, Mr. D. Graham Bissett; as senior vice- 
president, Mr. B. Levy; as junior vice-president, 
Mr. W. Wilson; as honorary secretary, Mr. W. G. 
Mochrie: as honorary auditors, Mr. V. Delport and 
Mr. Barrington Hooper; as representative on the 
Technical Council, Mr. F. Hudson; as members of 
branch Council, Mr. -M. Glenny (re-elected) and 
Mr. A. Talbot, and as branch representatives to the 
Institute’s general Council, Mr. E. M. Currie, Mr. 
C. Kain and Mr. F. Arnold Wilson, Finally, the 
stewards, Mr. E. Harwood Brown, Mr. G. C. Pierce, 
Mr. R. Pipes, Mr. A. Whiles and Mr. A. R. Wizard 
were re-elected as was the honorary projectionist, 
Mr. J. P. Ellis. 

The rest of the evening was devoted to hearing 
Mr. Roy Pell lecturing on the subject of “ Surface 


Finish and Facing Sands,” which Paper will be | 


printed in a subsequent issue of the JOURNAL. 
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Cores instead of Loose Pieces 
By F. H. Wakeham 


The casting of a brake pulley shown in the sec- 
tional drawing, Fig. 1, may be made almost entirely 
by the use of cores. This type of casting recom- 
mends itself to quantity-production moulding. The 
use of three cores dispenses with the necessity 
for a three-part mould, and with any loose-pieces 
on the pattern. The pattern is built up in seg- 
ments in preference to a solid job, since there is not 
the same tendency for the timber to shrink. The 
core-prints are built with the pattern as the work 
proceeds. 


Coreboxes 
Corebox “A” Fig. 1, is a full corebox and is 
turned in segments, the flange being built and 


turned separately and dowelled into position in the 
main corebox. The recess to accommodate the 
centre boss is turned before the first course of seg- 
ments is built on. It will be noted that by recessing 


the plate for the centre boss and the first course of 
are avoided at the fillets. 


segments, “ feather-edges ” 


Fic. 1. — Sections 
through a Brake- 
pulley Casting to be 
machined all over, as 
well as Coreboxes and ONT. 
Cores used in its Pro- 
duction; (a) Casting 
and Core Assembly, 

(b) Corebox and Core, 
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The centre boss may be secured by screws from the 
bottom of the corebox or allowed to remain loose. 
The print for the centre core is turned in one piece 
with the boss. Corebox “ B” (Fig. 1 (c)), is similar 
in construction to A; the sides of its interior por- 
tion being tapered to correspond to the taper on the 
core-prints of the pattern. Such taper should be 
generous so that the pattern and corebox strip 
easily and cleanly; it also prevents the possibility 
of the core crushing the core-seating when setting 
in the mould. The central portion, which forms 
the outside of the casting, is positioned by means of 
a turned wooden spigot. The centre corebox (Fig. 
1 (d)) is a full corebox, dowelled, and made in 
halves; the print at the large end being of the same 
diameter as the centre boss. The large area of the 
core-print ensures the accurate positioning and cen- 
tering of the core. This core is easily gummed 
into the print in core A, and the two cores then 
united can be set into place in the mould. 
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New Foundry School Opened 


Mr. William Rennie, chairman of Federated Foun- 
ders, Limited, formally opened on June 3 the new 
foundry school for apprentices which has been estab- 
lished at Burnbank, Falkirk, by Stirling County Educa- 
tion Committee. The school has been in session since 
May 19, and the attendance has been most gratifying. 
Since then, between 50 and 55 students have been 
present each day, and it is the hope of the Education 
Committee that this attendance will be maintained. 
Employers in the light-castings industry donated £5,000 
towards the purchase of Burnbank Foundry for the 
establishment of the school as a centre of technical 
education for the industry. In the centre itself, pro- 
vision is being made for courses of instruction on a 
day-release basis, for moulding, patternmaking, fitting 





and sheet-metal work. Students will, of course, receive 
instruction in English and science and social studies 
relating to the light-castings industry. Students are 
expected to attend the training centre for a period of 
three years or until they reach the age of 1 

So far, the Education Committee have nh the 
following staff—headmaster and instructors in English 
and social studies, patternmaking and technical draw- 
ing, science and calculations, moulding and fitting. The 
necessary equipment has also been installed at the 
centre. Students will be able to have a mid-day meal 
in the dining room which has been provided. There 
was a large attendance at the opening ceremony which 
was presided over by Mr. A. Davidson, J.P., 
Bannockburn, chairman of the Education Committee. 
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Our representative recently visited the London 
Colney works of John Dale, Limited, primarily to 
inspect a new installation—the first of its type in this 
country of a direct-reading spectrograph employed in 
the analysis of aluminium alloys. The apparatus has 
been installed by Mr. F. C. Mathieu, manager of the 
Compagnie Radio-Cinéma of Paris, and is now working 
very Satisfactorally. The instrument is very flexible, 
and consists of three parts, the generator for producing 
the light source, the spectrograph and the measuring 
device—including selecting, receiving, amplifying and 
recording—which is electronic. It is this final section 
which is new and of present interest and importance. 
The light source is by Diirr and the circuit, which is 
of the Feussner type with a control gap, produces a 
condensed spark and has a choice of capacitance and 
inductance. The spectrograph is the “ Nouvelle- 
Zélande” by Jobin et Yvon and is a medium quartz 
with a spectrum range in the ultra-violet from 2,300 to 
4,500A in 200 mm. The samples are cast in flat plates 
about 1 cm. thick, the ends are faced with a fly cutter 
and they are sparked against counter electrodes of 
graphite. 

Instead of the usual photographic plate a reading 
head is installed at the end of the spectrograph and 
houses two caesium-antimony photocells of the electron 
multiplier type, one of which is so lined up as to 
receive the ultra-violet radiation from the standard 
line, in this case alumjnium at wavelength 3,962A, and 
the other travels along the focal plane receiving in turn 
the radiations from the sample at selected wavelengths 
for other elements being determined. It is made pos- 
sible to do this by two rulers, one, the master ruler 
which contains a very accurately placed stop for all 
the wavelengths it may be required to use, and the 
other, the programme ruler, which contains a notch 
at the position of each wavelength selected to be used 
on the particular alloy being analysed. This ruler 
allows the travelling photocell to slow down just before 
reaching the wavelength and to be quite free from 
vibration when the recording is being made. The photo- 
cell moves automatically into the next notch to record 
the next element and at the end returns automatically 
to the starting point. The degree of amplification for 
each wavelength is also selected by this ruler. 

The current set up in the photocell is multiplied to 
the order of 10’ and passes to a pre-amplifier valve 
also in the head and then through a three-stage 
amplifier. Finally, the output from the two cells is 
matched by a ratio potentiometer and a pen recorder 
registers this value. These ratios found for standard 
samples are correlated with very accurately determined 
figures from the chemical laboratory and standard 
graphs produced, from which the analysis of an un- 
known sample can be made durjng the time of 
recording. 

The whole analysis for seven elements, nickel, 
titanium, copper, silicon, magnesium, iron and manga- 
nese can be completed in 24 minutes and for ten 
elements, i.e., with zinc, tin and lead, which necessitates 
the use of another ruler in about 4 minutes. For 
routine analysis, the whole process is completely auto- 
matic from one push button including the spark, tim- 
ing, recording at each wavelength and the return of 
the movable photocell to the starting position for the 
next sample. This is of great importance in main- 
taining standard conditions with different operators. 
The flexibility of the instrument lies in the fact that 


FOUNDRY TRADE JOURNAL 





Direct-reading Spectrograph 


JUNE 26, 1952 Ww 
F 
it can also be used manually for searching for other me 
lines or elements not included on the rulers, or to Jur 
examine the behaviour of any one element at a Variety b 
of electrical conditions for development work. It is - 
also Possible, when needed, to convert to photographic ye 
work in less than a minute. The change from one alloy del 
to another is made in a few seconds by changing only Da 
the programme ruler and electrical settings. The gre 
accuracy of the method is that of the usual spectro- ref 
graphic methods, about + 4 per cent. of the amount wi 
present, but as there is no photographic plate with its to 
attendant variations, the analysis by direct reading is of 
in many cases, especially where the percentage content | 
is less than 2-0, much better than this. Py 


The great advantage over all other methods of metal- 
lurgical analysis is the speed. By use of the direct | 
reading spectrograph a sample can be completely 3 
analysed whilst the metal is kept molten in the furnace, | 
thus allowing for the necessary additions, if any, to be | I 
made before pouring or casting is begun. In this way, § . 
production of scrap material is prevented and labour 
and fuel is saved on_re-melting and re-casting. | 
Analytical control in the foundry thus becomes a work- © 
able factor. Again, in case of trouble, a quick check 7 
analysis can be made and so confirm one factor im- 
mediately. From a routine point of view large 
quantities of ingot material can be analysed in a mini- 
mum time. In addition, trace and impurity elements 
which are often laborious, difficult and inaccurate by 
wet methods, can be done with equal speed, e.g., zinc, 
tin and lead in aluminium. This helps in two ways, 
first by confirming the presence or absence of small 
traces, qualifies the material, and secondly, does not 
delay the despatch of material whilst these are being 
determined after the major alloying elements are com- 
pleted. The instrument is making possible a new 
standard of foundry control which must result in 
improvement, not only in quality of material, but in 
economy of labour and times of delivery. 


- 5 
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Die-casting Foundry 4 

The London Colney works include two departments 3 
of interest to our readers. One is an aluminium die- 

casting foundry, making aircraft and automobile ~ 

components and the second an aluminium alloy ingot © 

factory, the output of which is sold to foundries against i 


specification, for remelting and casting into engineering 
components. 





INDUSTRIAL ACTIVITY IN JAPAN trebled itself between 
1946 and 1951, by which year the overall index figure 
was 147.4, the figure of 100 representing average indus- 
trial production during the years 1932-36. The only 
branch of industrial capacity which failed to exceed the 
1932-36 level was the textile industry, which is still at 
not much more than half its pre-war level. 


saa 


THE JAMAICAN BAUXITE INDUSTRY is going ahead with 
schemes that will involve a capital expenditure of over 
£22,300,000, mostly from Canada and the U.S.A., with 
substantial assistance provided through E.C.A. and sterl- 
ing counterpart funds. Two of the companies engaged in 
the industry will export the ore after it has been dried 
and one of them, the largest of the three, made its first 
shipment last month for processing in North America. 
The third company will partly process the ore in Jamaica 
and ship the powdered alumina. 
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L.B.F. Buxton Proceedings 


Following a brief interval after the annual general 
meeting of the Institute of British Foundrymen on 
June 11, at the Buxton Conference, which has already 
been reported in the JOURNAL, members re- 
assembled to hear the presidential address. Before 
delivering this address, the president, Dr. C. J. 
Dadswell, called on the secretary to read two tele- 
grams from Mr. R. B. Templeton. In the first he 
regretted his inability to attend the conference and 
wished the meeting success. The other, personally 
to the president wished him a successful year of 
office. 

The presidential address, entitled “A Sense of 
Proportion,”* was then delivered. 


Vote of Thanks 


Mr. COLIN GRESTY, proposing a vote of thanks to 
the president for his address, said it was obviously a 
matter to which the president had given much 
thought. He had mentioned the foundry foreman’s 
course and he could say from his own experience 
that, like the president, he had found that course 
very stimulating and often provocative. Dr. Dadswell 
had carried the matter further and shown the tre- 
mendous value in provoking thought and having 
discussions from that important section of the mem- 
bership of the Institute which had to conduct 
operations, namely the foremen. Those discussions 
had always been very forthright and he personally 
in his own experience had not found any meeting 
so stimulating and thought-provoking. It was, there- 
fore, most interesting to him, to have heard Dr. 
Dadswell’s further reflections on that very important 
subject. He proposed a very hearty vote of thanks 
to the president for his address. 

Mr. JOHN BAILES, who seconded, said that that 
morning many speakers had embarked on reminis- 
cences, but the president had asked them to look 
forward, and he thought that was the type of leader- 
ship they were to receive from the president. 
Looking forward, what could they do to improve 
conditions; to improve productivity; to improve 
themselves? Their president was one of the men who 
was going to show them the way, and he had great 
pleasure in seconding the motion. 

Dr. DADSWELL replying, said the writing of an 
address was no easy matter when so many eminent 
predecessors had with skill ranged over wide fields 
of interest in previous years. It was during Mr. 
Gresty’s presidential address last year that he had 
first started wondering on what subject he could 
address members on this present occasion. The sub- 
ject then chosen, had been long ago discarded, as 
had also several alternatives. Having subsequently 
prepared the present address he had qualms as to 
it being rather too controversial for such an event, 
but he hoped it might have been of some use and 
given food for thought. 





* Printed in the Journat, June 12. 


Edward Williams Lecture 


Following the presidential address the Edward 
Williams Lecture was given. 


Calling on the lecturer, Professor R. J. Sarjant, 
Professor of Fuel Technology, University of Sheffield 
to deliver this, the president said the title of the 
lecture, “Fuel and Metal,’* seemed to him very 
fascinating because without fuel there would be no 
metal. Professor Sarjant was an example of what 
all university professors should be; he had not always 
been in academic life; he had worked in industry and 
he had been associated not only with steelworks, 
but also with foundries. 


Mr. J. J. SHEEHAN (past-president) said he had the 
honour of proposing a vote of thanks, and he said 
“ honour ” deliberately because he also was a Royal 
College of Science man, knowing that the old 
College of Science was originally the College of 
Mines. Through their lecturer, they had had brought 
home to them the ability of scientists to get from the 
earth the refractories, the metals and the fuels. 


He complimented the lecturer on the accuracy with 
which he had finished the timing of a long lecture 
and on the presentation of a great many facts. He 
had known Professor Sarjant for a very long time 
and had always felt that he had an outstanding 
capacity for collecting a multiplicity of facts and 
presenting them accurately. He was the reverse of 
the strong silent men they read about in novels. As 
a rule they were silent because they had nothing to 
talk about. He thought members would all be 
looking forward to reading the lecture in print and he 
was very pleased formally to propose a vote of 
thanks to their lecturer. 


Hope for the Future 


Mr. COLIN Kain, seconding, said fuel figured very 
prominently in the lives of all, both domestically and 
industrially. Domestically it was very largely one 
of supply, and industrially it was largely a question 
of quality and he thanked Professor Sarjant for 
giving founders some hope for the future and en- 
couragement that they could look forward to the 
results of the work now being done in Sheffield to 
procure better foundry coke. 


Replying, PROFESSOR SARJANT said he was 
delighted to see members from the old College, and 
he greatly appreciated their reception of his lecture. 
He had some doubts in putting it across for he knew 
that practical foundrymen like themselves would not 
want a lot of “ long-haired nonsense.” They would 
want to talk of practical work, but he had come to 
the conclusion that if the “long-haired stuff” was 
properly done, while having one’s feet properly on 
the ground, ultimately they were going to produce 
something of value to practical men. He felt highly 
honoured and much appreciated the fact that he had 
been invited to give that lecture. 
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Pig-iron and Steel Production 


Statistical Summary 


The following particulars of pig-iron and steel pro- 
duced in Great Britain have been extracted from the 
Statistical Bulletin for April, 1952, issued by the British 
Iron and Steel Federation. Table I summaries activi- 
ties during the previous six months. Table II gives pro- 


of March Returns 


duction of steel ingots and castings in March, and 
Table III, deliveries of finished steel. Table IV gives the 
production of pig-iron and ferro-alloys in March and 
number of furnaces in blast. All figures in thousands 
of tons. 


TABLE I.—General Summary of Pig-iron and Steel Production. 























































































































Coke Out put of Scrap Steel (incl. alloy). 
Iron-ore Imported | receipts by | _pig-iron usedin |———————.- —— ,— — —— 
Period output. ore blast-fur- | and ferro- steel- : Output of | Deliveries 
| consumed, |nace owners, alloys. making. Imports.1 | ingots and | of finished Stocks," 
| castings. steel. 
1950 | 249 174 197 185 197 9 | 313 241 997 
1951 ae 282 170 206 186 175 8 301 243 589 
1951—October : | 278 180 210 190 174 11 301 245 595 
November .. | 280 192 215 196 182 13 316 253 68 
December .. | 278 189 216 198 159 10 288 234 89 
1952—January 293 190 222 199 164 13 293 243 40 
February | 302 187 222 197 177 20 313 236 525 
March | 303 | 184 221 202 181 23 320 252 551 
TABLE II.—Weekly Average Production of Steel Ingots und Castings in March, 1952. 
| Open-hearth. Total. Total 
District. Bessemer. | Electric. | All other. \\————~—;|————- —— ingots and 
| Acid. Basic. Ingots, Castings. |. castings, 
Derby, Leics., Notts., Northants and Essex sal _ 3.6 11.4 (basic) 1.9 0.1 16.0 1.0 17.0 
Lancs, (excl. N.W. Coast), Denbigh, Flints. and |) 

Cheshire .. aia a a ec Bae Ret 20.8 _— 0.6 23.7 1.3 25.0 
Yorkshire (excl. N.E. Coast and Sheffield) a : 
Lincolnshire . . -? ie bee Fen os _— 31.4 -- — 0.1 31.4 0.1 31.5 
North-East Coast 1.8 60.1 _ 1.2 0.5 61.6 2.0 63.6 
Scotland ° ee e ite 4.0 35.1 _ 1.6 0.9 39.4 2.2 41.6 
Staffs., Shrops., Worcs. and Warwick _— 16.2 — 0.9 0.9 16.3 1.7 18.0 
8S. Wales and Monmouthshire a cx wih 8.1 57.4 5.4 (basic) 1.2 0.1 71.6 0.6 72.2 
Sheffield (incl. small quantity in Manchester) .. 9.2 24.7 — 9.4 0.7 41.7 2.3 44.0 
North-West Coast ag aR eis 0.1 2.0 4.7 (acid) 0.4 0.1 7.1 0.2 7.3 

Total ss ‘ is ah ae 24.9 251.3 21.5 18.5 4.0 308.8 11.4 320.2 
February, 1952 se i - PT os 25.4 244.5 21.2 18.0 4.0 | 302.0 11.1 313.1 
March, 1951 .. 0 a “i a * 26.2 253.0 20.6 15.2 3.2 309.4 8.8 318.2 

TABLE III.— Weekly Average Deliveries of Finished Steel. TABLE 1V.—Weekly Average Production of Pig-iron and Ferro-alloys 
during March, 1952. 
1951, 1952, 
Product. 1950. 1951, } Fur- 
March. | Feb. March, District. naces |Hema-/ Basic.) Foun-| Forge.| Ferro-| Total. 
in tite. dry. alloys. 
Non-alloy steel : blast. 

Ingots, blooms. _— —— —- es 

billets and slahs* 3.6 4.0 4.0 4.5 4.7 Derby, Leics., 

Heavy rails, sleep- Notts., Nor- 

ers, etc. .. sat 32.8 10.1 11.4 9.3 11.2 thants and 

Plates 4 in, thick Essex .. <<). 2 — 19.6 | 23.4 1.0 - 44.0 

and over vat aa 41.0 43.9 41.0 42.1 Lancs. (excel, | 

Other heavy prod. 40.2 39.9 | 42.6 38.5 39.5 N.W. Coast), 

Light rolled prod. 47.6 47.1 2.3 | 44.2 44.9 Denbigh, Flints 

Hot-rolled strip .. 19.4 19.5 ziet | 18.7 18.4 and Cheshire $6 —_ 8.2 —_— _— 0.7 8.9 

Wire rods .. oa 16.3 16.1 17.56 | 15.4 16.2 Yorkshire (incl. 

Cold-rolled strip .. 5.5 | 6.0 5.6 6.0 6.3 Sheffield, excl. 

Bright steel bars .. 6.3 6.6 7.0 5.7 6.4 N.E. Coast) .. 

Sheets, coated and Lincolnshire ef 22 as 28.3 = a — 28.3 

uncoated --| 30.5 33.5 31.3 36.3 40.1 North-East Coast 24 5.2 | 41.4 0.4 - 0.8 | 47.8 

Tin, terne, black- Scotland . bis 9 0.8 | 13.1 $8.5| — — | 17.4 

plate... --| 14.3 13.9 16.0 16.3 16.6 Stafis., Shrops., 

Tubes, pipes and | Wores., and 

fittings .. : 20.0 22.0 | 21.7 21.6 23.9 Warwick sg 9 _ 9.1 1.5 _ — 10.6 

Mild wire .. 12.5 11.9 12.8 12.3 12.9 S. ‘Wales. and 

Hard wire oe 3.5 as f.. 24 3.4 3.8 Monmouthshire 8 2.8 | 24.1 — — — 26.9 

Tyres, wheel, axles 3.5 3.7 | 3.0 1.9 3.4 North-West Coast 8 16.6 _ 0.2 —_ 1.0 | 17.8 

Steel forgings (excl. | — | —— — 

drop forgings) ..| 2.2 2.3 2.3 2.6 2.9 Total 102 | 25.4 |143.8 | 29.0; 1.0] 2.5 {201.7 
Steel castings : 3.5 3.8 3.5 4.1 4.1 ——— _ — 
Tool and magnet February, 1952 ..| 100 27.9 |135.2 | 29.4 1.8 8.1 {197.4 

steel : ‘a 8 bd 6 0.4 0.5 March, 1951 ..| 99 25.9 |127-0 | 26.2 1.3 3.7 1184.1 

Total .. .-| 280.2 285.1 300.1 282.2 97.9 

Alloy steel .. -+| 10.6 12.3 | 12.4 13.1 14.8 1 Weekly average of calendar month. 

Total deliveries from } ? Stocks at the end of the years and months shown. 

Add? tapered -+| 200.8 | 297.4 | 812.5 | 295.3 | 312.7 * Other than for conversion into any form of finished steel listed 
finished steel ..| 3.8 4.9 | 8.7 | 11.5 | 12.2 shove. : 

— * Includes finished steel produced in the U.K. from imported ingots 
294.6 302.3 316.2 | 306.8 324.9 and semi-finished steel, J 

Deduct : Intra-indus- } 8 i ve. 

try conversion? ..| 55.6 61.5 | 62.3 72.4 74.9 i.e., Material for conversion into other products also listed above 
ee | * Included with alloy steel. 
Total net deliveries ..| 241.0 242.8 | 255.9 236.4 252.0 
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Ford Motor’s New Coke Ovens 


Sir Rowland Smith, chairman of the Ford Motor 
Company, Limited, recently lit the first of the new battery 
of 48 coke ovens which will replace the old coke-oven 
plant first put into operation at Ford Works, Dagenham, 
18 years ago. The new ovens are of the latest under- 
fired design capable of being heated by rich coke-oven 
gas or lean blast-furnace gas, and are a distinct advance 
in design, giving greater operating economies and con- 
trol facilities. The nature of the site made it necessary 
for the whole structure to rest on piles—765 in all. The 
piles were precast—14 in. square with an average length 
of 35 ft. The oven raft serves as a capping raft for the 
piles and is designed as a whole, monolithic with the 
pinion end and oven superstructure. The finished base- 
ment raft provides the working floor for operating the 
mechanism under the ovens—ample headroom being 
allowed. 


The types of refractory brick chosen for the ovens 
include silica, silica quartzite and anti-acid bricks, to 
give successively reducing expansion coefficients where 
the changes of temperature are widest and most fre- 
quent during operation, so as to minimize movement due 
to expansion and contraction. To prevent dragging of 
lower expanding materials situated below higher ex- 
panding brickwork and to prevent the formation of 
cracks, the battery is provided with the Coppée patent 
steel rod-and-band system for controlling expansion, 
whereby large diameter rods are placed at each point 
where the composition of the bricks changes, The fuel- 
gas distribution system is of the underfired type with 
accurate control of gas quantity to each separate vertical 
flue by means of specially designed cocks, which can be 
accurately and quickly set and changed at will. Header 
pipes carry the gas at any controlled, pre-determined 
pressure, so that a change of supply through one riser 
pipe does not affect the supply through adjacent riser 
pipes. 

Self-sealing doors are provided on both the pusher and 
coke sides of the battery, and the main cast-iron door 
framing has detachable sections for holding the firebrick 
lining. The doors on the pusher side are provided with 
leveller doors of an improved design. In order to cut 
down the loss of gas when charging the ovens and at 
the same time have a cleaner atmosphere and working 
conditions for the operators, double collector mains— 
one each side of the battery—are provided with a con- 
necting cross-over main coupled up to the existing suc- 
tion main. The new chimney is 250 ft. high, which is 
15 ft. higher than the older one, this being necessary 
because the air for combustion is obtained by natural 
draught instead of being supplied under pressure by fan. 
In the construction of these new ovens, ineluding chim- 
-. = of 1,231,400 bricks of 506 various shapes has 
een laid, 





WEAVERS at the Dunfermline works of Erskine 
Beveridge & Company, Limited, textile manufacturers, 
are being employed to break up hundreds of old looms 
in the factory for scrap. 


ALLIED IRONFOUNDERS Social & Sports Club, 
Angling Section, travelled by special bus last week to 
Loch Lyon to compete in the fourth “leg” for the Hill 
Cup. Heavy rain continued all night; 31 members com- 
peted. Prize-winners were: 1st, P. Buchanan, Callendar 
Works, 9 Ib. 14 0z.; 2nd, G. Craig, Callendar Works, 
4 lb. and 3rd, J. Young, Falkirk Iron Works, 3 Ib. 15 oz. 
The Hill Cup Competition was won by Mr. J. 
Corbett, Callendar Abbots with 3 lb. 14 oz. 
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Scottish Lead and Zinc Mines 
May Reopen 


The directors of Bangrin Tin Dredging Company, 
Limited, and Siamese Tin Syndicate, Limited, 
subject to the concurrence of shareholders, have put 
forward a proposition which may ultimately lead to 
the reopening of the lead and zinc mines at Leadhills 
and Wanlockhead (Scotland). An option is held on 
these properties, and preliminary investigations, to- 
gether with technical advice tendered to the boards of 
both Companies, have encouraged them to put forward 
proposals for a plan of action. I/nter alia, this provides 
for de-watering the modern Glencrieff section of Wan- 
lockhead Mine to enable major sampling to be under- 
taken, and the installation of a small pilot mill, while 
exploratory and sampling operations would also be ex- 
tended to the Leadhills section. If adequate ore re- 
serves are eventually revealed, the aim would be the 
erection and putting to work of a full-scale mill of a 
capacity of not less than 400 tons per 24 hours. 


Shareholders have been provided with technical 
reports from Mr. J. A’C. Bergne, a director of both 
undertakings, and by two mining engineers, Mr. J. B. 
Richardson and Dr. R. A. Mackay, and general 
agreement is reached that capital expenditure up to 
production will involve £200,000 for development work, 
while the capital cost of the mill and acquisition of 
mineral rights would not exceed £250,000. Assuming 
an average grade ore of 5 per cent. lead giving an 80 
per cent. concentrate at 90 per cent. recovery, together 
with the revenue from zinc, Mr. Hunter put the gross 
working profit at £79,750, before tax, with lead at £100 
a ton, on the milling of 400 tons per day, but an im- 
provement in grade of 1 per cent. lead would bring 
an increase in revenue of £76,250, while an 8 per cent. 
ore would yield a gross profit of £340,000. Mr. K. O. 
Hunter is chairman of both undertakings, while Dr. 
Mackay is the consulting geologist to the Companies. 





British Standards Institution 


Sizes of X-ray Film and Intensifying Screens 
(B.S. 1443: 1952) 


The British Standards Institution has recently issued 
a revised edition of British Standard 1443, “Sizes of 
X-ray film and intensifying screens.” This standard re- 
lates to such material for medical and industrial use, 
other than dental X-ray films and X-ray films for crystal- 
lography, for which separate British Standards will be 
issued in due course. 


In preparing this new edition, a careful review has 
been made of the schedule of nominal sizes, and it has 
been found desirable to include two additional sizes, 
namely 11 by 14 in. and 15 by 40 cm. Minor adjust- 
ments have been made in respect of the tolerances on 
the cutting sizes of the films, and where the nominal 
sizes are the same as those for photographic sheet film, 
as specified in B.S. 1772, the cutting dimensions and 
tolerances have now been brought completely into 
accord in these two standards. 


Reference to the internal dimensions of cassettes has 
been omitted, as it is intended to prepare a separate 
British Standard for the dimensions of cassettes. The 
method of marking packaged films and screens is in- 
dicated. Copies of this standard may be obtained from 
the British Standards Institution, Sales Branch, 24, 
Victoria Street, London, S.W.1., price 2/-. 
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Personal 


Mr. A. KENNETH CLYDE has been appointed assistant 
chief engineer of Tiltman Langley Laboratories, Limited, 
research and development engineers, of Redhill (Surrey). 


Mr. E. Rawes, secretary of Birlec, Limited, has been 
presented with a gold watch to commemorate the com- 
pletion of his 40. yrs.’ service in the International 
Nickel organization. 


Mr. R. A. SMITH, managing and governing director 
of Lowdon Bros. & Company (Engineers), Limited, 
Dundee, has been appointed president of the Electrical 


Contractors’ Association of Scotland for the ensuing 
year. 


IT WAS ANNOUNCED at the annual meeting of Harland 
& Wolff, Limited, Belfast, that Mr, ATHOLL BLAIR is 
to retire from the board of directors, although he will 
continue to serve in a consultative capacity. Mr. Blair 
has been with the company for nearly 50 years, starting 
as a student in 1903. 


Mr. GeorGE F. I. Ciixsy, who is very well known 
throughout the industry, recently completed 50 years’ 
service with Appleby & Company, Ironfounders, a 
company associated with the Renishaw Iron Company, 
Limited. At a recent meeting of directors he was 
presented with an inscribed gold watch and a cheque. 


Mr. E. HunrTeR, technical director of the foundry 
engineering division of the Incandescent Heat Com- 
pany, Limited, Smethwick, has been elected president 
of the Birmingham, Coventry and West Midlands 
branch of the Institute of British Foundrymen. Mr. 
Hunter is a fellow of the Institution of Metallurgists 
and a member of the executive council of the Midland 
Ironfounders’ Association. 


THE MINISTER OF SUPPLY announces that Mr. 
KENNETH GORDON, C.B.E., M.C., has been appointed 
Director-General of Ordnance Factories and will take 
up his post on July 1. Mr. Gordon, who is 55, has 
been specially released for this purpose by Head, 
Wrightson & Company, Limited, who only last Nov- 
ember appointed him deputy managing director of 
Head Wrightson Processes, Limited. 


Mr. J. AYRES, general manager of Petters, Limited, 
Staines, has been appointed managing director of that 
Company. He became general manager of Petters in 
July, 1951; formerly he had been works director of the 
Brush Electrical Engineering Company, Limited, 
Loughborough. He joined the Brush ABOE Group in 
1946. Mr. A. E. Carropus has been appointed to the 
Board of Petters, Limited, as sales director. 


NEWLY-ELECTED honorary members of the Institution 
of Mechanical Engineers are Lonp DUDLEY GorDON and 
Mr. JAMES ALEXANDER JAMESON. The honour was con- 
ferred on Lord Dudley Gordon for his distinguished 
services to the institution and to the achievement of its 
objects, and on Mr. Jameson for distinction in the 
practice, organization, and administration of engineering. 
Lord Dudley Gordon is chairman both of J. & E. 
Hall, Limited, Dartford (Kent), and of Hadfields, 
Limited, Sheffield, and a director of other companies. 
Mr. Jameson is a director of the Anglo-Iranian Oil 
Company, Limited. He served his engineering appren- 
ticeship with D. & W. Henderson & Company, Limited, 
shiprepairers, of Glasgow. 


Dr. D. V. ATTERTON is joining Foundry Services, 
Limited, in July to fill the newly-established post of 
research and development manager. Dr. Atterton has 
been at Cambridge University for the past eight years, 
and received the Ph.D. degree in 1950 for a thesis on 
the penetration of molten metal into compacted sand 
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and on the surface tension and contact angle of molten 
tin with silica. For the past two years he has been 
engaged on further fundamental research on foundry 
problems sponsored by the Research and Development 
Division of the British Steel Founders’ Association. |t 
will be remembered that he presented, as the outcome 
of this work, a Paper “ Thermal Expansion and Con. 
traction of Compacted Sand” at the recent -conference 
of the Institute of British Foundrymen. 


Sir Guy Ropner, who is a director of the Consett 
Iron Company, Limited, has been elected deputy chair. 
man and chairman of the sub-committees of classifica. 
tion of Lloyd’s Register of Shipping. Mr. R. M. 
TURNBULL, who is a director of the Mercantile Dry 
Dock Company, Limited, has been elected vice-chair 
man of the sub-committees of classification. Mr. J, 
Hopcson, who has been appointed chief ship surveyor, 
in succession to Mr. R. B. SHEPHEARD, who is leaving 


to take up an important position with the Shipbuilding § 
Conference, served his apprenticeship with Irvine’s Ship 


Building & Dry Dock Company (1930), Limited, Hartle- 
pool. He was afterwards employed by Sir W. G. 
Armstrong Whitworth & Company, Limited, on the 
ship designing staff, and was appointed a ship surveyor 
to Lloyd’s Register in 1919. 


Mr. T. H. SUMMERSON has just been appointed chair- 
man of the home affairs and transport division and an 
honorary vice-president of the Association of British 
Chambers of Commerce. 
managing director of a group of heavy industrial com- 
panies under Thomas Summerson & Sons, Limited, 
and Summerson’s Foundries, Limited, Darlington, 
which were originally established by one of 
his forebears in 1840. He is a past-president and 
still a very active member of the Tees-side and South 
West Durham Chamber of Commerce, and has just 
completed three years as chairman of the Darlington 
Rural District Council. Serving also as chairman of 
the Darlington County magistrates and a member of 
the Aycliffe New Town Development Corporation, he 
recently assumed the responsibilities of chairmanship 
of the British Steel Founders’ Association. During 
the last war he was Director for Steel Castings in the 
Iron and Steel Control of the Ministry of Supply. 
Mr. Sumerson succeeds Mr. Harry YATES as chairman 
of the home affairs division. Mr. Yates is now president 
of the Association. 





Damages for Crane Slinger 


Damages. of £1,000 were awarded on June 5 to 
William Elliott, crane slinger, of Gallowhill Road, 
Paisley, against his employers, Fullerton, Hodgart & 
Barclay, Limited, engineers, of Paisley. On May 14, 
1950, Elliott, who is 65, was lifting a metal casting with 
the assistance of an engineer. The engineer slipped 
and Elliott had to bear the whole weight until the 
engineer recovered his position. As a result of the 
sudden strain he sustained injuries to the lower part of 
his back and both thighs. A few days later he had to 
give up work. He could not walk comfortably and 
still required a stick to assist him. 

The pursuer, who claimed £1,500, blamed the Com- 
pany for failing to provide a safe system of working. 
For the defendants it was contended that they had ful- 
filled all their duties. The accident was wholly for- 
tuitous, it was stated, or it was the fault of the pursuer, 
who took insufficient, if any, precautions for his own 


safety. The jury, which sat with Lord Birnam, was 
unanimous. 
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News in Brief 


Twenty LC.I. pensioners made a visit to the Com- 
pany’s mechanized works at Tunstead on June 18. They 


were welcomed by the production director, Mr. F. C. 
Covill. 


IT IS ANNOUNCED that when the all-steel coaches for 
sleeping cars are put in production, a portion of them 


will be built at the Derby workshops of the British 
Railways. 


ON THE ANNUAL WORKS OUTING of Taylor Bros. 
(Sandiacre), Limited, Sandiacre, 470 employees and 


their wives were the guests of the firm on a trip to 
Blackpool. 


Lorp Hives opened the proceedings at the third 
children’s and employees’ sports day of the Hucknall 
Division of Rolls-Royce, Limited, held on June 14, on 
the Hucknall aerodrome. 


THIRTY-SEVEN EMPLOYEES Of Petters, Limited, branch 
at Burton-on-the-Wolds, with 20 or more years’ service 
with the firm, or with the Brush group, have been 
presented with appropriate gifts. 


FOR THE TRAINING of Pakistani students in a branch 
of mechanical engineering at Loughborough College, 
the Burmah-Shell Oil Company has established two 
annual scholarships, worth £450 a year. 


ACHESON COLLOIDS, LIMITED, of Plymouth, have a 
club for those who have served the Company for 25 
years. At its last London Chapter meeting, Mr. H. 
Higinbotham was elected president and Mr. G. H. 
Turner the secretary. 


ESTIMATED to be worth about £500,000, an order for 


100 doubledeck buses has been placed by the Mid- 
land “Red” Omnibus Company, which normally 
operates vehicles of its own design and manufacture, 
with Leyland Motors, Limited. The bodies will 
employ the standard Leyland metal-framed structure. 


KEITH BLACKMAN LIMITED announce that during their 
summer holidays their works will be closed as follows: 
Arbroath Works, from 5.30 p.m. July 18 to 7.45 a.m. 
August 4; Tottenham Works, from 5.45 p.m. August 8, 
to 8 a.m. August 25. No goods will be despatched from 
the works during the period they are closed but goods 
inwards will be accepted. 


THAT THERE HAS BEEN an improvement in the supply 
of steel sufficient to enable all firms in West Bromwich, 
with one exception, to resume full-time working was 
stated by Mr. J. K. Fergusson, secretary of the West 
Bromwich Local Employment Committee in his 
quarterly report on June 18. He pointed out that there 


is still difficulty in securing labour for the ironfoundry 
industry. 


THE PERMANENT-MAGNET DEPARTMENT of Edgar Allen 
& Company, Limited, will exhibit. on stand No. 230 at 
the International Machine Tool Exhibition a wide 
range of magnets of various types, and in addition will 
present a panel in which representative magnets for 
scientific instruments, electricity meters, electric clock 
mechanisms, etc., will be grouped and linked up with 
illustrations of the actual products in which these 
magnets are incorporated. 


AT A MEETING Of Meltham Urban Council, a petition 
from residents in the area was read complaining that 
they were being kept awake at night because of the 
noise from the nearby David Brown tractor works. It 
was stated that tractors drawing trailers containing loose 
castings were descending Knowle Lane at 15-min. 
intervals during the night, and it was suggested that 
sufficient castings should be delivered in the day-time 
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to meet the requirements of the night shift. On a 
motion by Mr. H. Hirst, the Council decided to senqg 
a letter to the Company asking for an abatement of the 
night-time noises. 

VISITORS FROM SWITZERLAND, SARAWAK AND TANGAN- 
YIKA attended the meeting of the Wolverhampton and 
District Industrial Accident Prevention group at the 
West Bromwich works of George Salter & Company, 
Limited, on June 12, when a wireless set was pre- 
sented to Mr. A. J. Mercer in recognition of his work 
as secretary to the group from its foundation in 1946 
until 1951. The presentation was made by Mr. B. A. 
Inshaw, director of the Industrial Safety Division of the 
R.S.P.A. Mr. Inshaw stressed the need for complete 
understanding on the question of industrial safety 
between employees and employers. 


To CONVINCE the public of the rapid modernization 
of even the heaviest of industries, Joseph Sankey & 
Sons, Limited, last Saturday opened its new extension 
at Manor Works, Ettingshall, Wolverhampton, to rela- 
tives and friends of the employees. Nearly 1,000 
visitors were entertained at the “open day” which 
took the place of an official opening ceremony. The 
total floor space of the new building is 145,000 sq. ft., 
including a large gallery which accommodates works, 
offices, canteen, and washing and locker rooms. The 
new mill is exceptionally light and airy. An_ under- 


ground air duct provides ventilation in the hot finishing 
mill. 


To HELP Midland workers understand the principles 
of the technical processes on which they are employed, 
the Department of Science and Industry of Birmingham 
City Museum and Art Gallery is to produce a series 
of leaflets written for the layman, which will be sold 
for a few pence at the recently established Museum of 
Science and Industry in Newhall Street. The suggestion 
comes }from Mr. N. W. Bertenshaw, keeper of the 
Department. The first publication is “ Boulton, Watt 
and the Soho Undertakings,” a pocket-size brochure with 
illustrations intended to supplement the display in the 
museum. In addition to the leaflets, it is planned to 
issue further brochures of this kind. 


A PUSH-BUTTON-OPERATED planing machine, weighing 
220 tons, specially built for J. G. Kincaid’s works at 
Greenock, started off from Tyneside on Saturday last 
in 25 parts, a lorry to each part. The £40,000 machine. 
60 ft. long and 25 ft. high, is the biggest, most modern 
of its-kind in Britain. The makers—Noble & Lund, 
of Felling, Newcastle—say it planes 30 ft. engine bed- 
plates to an extremely high accuracy, all by push-button. 
Kincaid’s have been laying foundations for the machine 
for two months. They want it for heavy work on new 
Diesel engines. Work on a second machine, for David 
Rowan & Company, Limited, Glasgow, is to start imme- 
diately and is expected to be completed by the end of 
the year. A third machine’ for Clydeside is then 
planned. 

FOLLOWING A STATEMENT made by a spokesman of 
Rolls-Royce, Limited, at a meeting of manufacturers 
in Barnoldswick to the effect that the firm could not 
consider further expansion unless housing accommoda- 
tion was made available, Barnoldswick Urban Council 
is to give urgent consideration to the question of build- 
ing more houses. It was stated also that the firm was 
losing skilled men to other firms because of the lack 
of houses in the vicinity of their Barnoldswick works. 
Many of the firm’s employees were having to travel 
to Barnoldswick from Keighley, Skipton, Silsden and 
also from towns in East Lancashire. The Council will 


give special attention to the possible speeding up of 


work on the housing site at Coates between Barnoldswick 
and Skipton. 
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HOLMAN 
LEADERSHIP IN 
PNEUMATIC TOOL 
DEVELOPMENT 


Unremitting research and experiment 
have enabled Holman Bros. to develop 
numerous fresh and effective applica- 
tions of compressed-air power to the 
needs of industry. Pneumatic Tools 
made in Camborne can be seen at work 
in many of the world’s best-known 
motor-car factories, railway works, 
shipyards, oil refineries and public 
works enterprises. In nearly every 
branch of industry, new needs have 
brought new and improved Holman 
Pneumatic Tools. 


* Full particulars of all Holman 
Pneumatic Tools gladly sent on 
request. 


FOUNDRY TRADE JOURNAL 





ra smooth-running, quiet. 


699 





RIVETING HAMMERS 


Noted for their easy control and vibration-free 
running. 


High-speed, powerful chipping and 
riveting hammers, with special main and auxiliary 
valves and extra-sensitive throttle. The range 
covers all classes of riveting. 





ROTODRILLS 


New Series —with interchangeable motors. Simply 
constructed, robust and free from vibration. Auto- 
matic lubrication. Reversing mechanism gives 
equal power in either direction, and a stalled drill 
can be restarted at once. 





ROTOGRINDS 


New Series —with interchangeable motors. Com- 
plete range of precision-grinding and heavy-duty 
tools for internal grinding, cleaning castings, polish- 
ing, buffing, scaling, fettling, etc. Simple, efficient, 
Straight and grip handles 
supplied. 





CAMBORNE. ENGLAND 


TELEPHONE: CAMBORNE 2275 (9 LINES) 
SUBSIDIARY COMPANIES, BRANCHES AND AGENCIES THROUGHOUT THE WORLD 


TELEGRAMS: AIRDRILL, CAMBORNE 
HC20 
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Raw Material Markets 
Iron and Steel 


Although there was a slight decrease in pig-iron 
production last month as compared with April, out- 
puts are being maintained near the 10,500,000-ton mark 
and there are prospects of further expansion. Steel- 
makers are benefiting by the larger tonnages which 
the furnaces are able to send forward, as evidenced 
by the increased output of steel in May. The large 
blast furnace blown in at the Skinningrove Works re- 
cently will add a further 3,500 to 5,000 tons per week 
of basic pig-iron for steel production. With the other 
new furnace previously blown in on the north-east 
coast, the extra supplies of pig-iron will ease consider- 
ably the raw material position for the steelworks in 
that area. 

The steelworks have to rely to a large extent on 
pig-iron as the amount of scrap available is much 
below requirements. Home sources are being searched 
for supplies, and while good results have been 
achieved, the limiting factor is the dearth in deliveries 
from oversea. 

The foundries also are incommoded proportionately 
by the scrap shortage, particularly heavy machinery 
and cast-iron scrap, and they have to be content with 
parcels of lighter material which arise. The shortage 
of suitable scrap compels them to use larger quantities 
of pig-iron in their mixtures. 

The improved outputs of pig-iron are not bene- 
fiting the foundries to the same extent as the steel- 
works, and their supply position shows little, if any; 
improvement on the hand-to-mouth existence under 
which they have been working for some time. The 
low- and medium-phosphoric irons are not produced in 
the quantities called for by the engineering and 
speciality foundries. Hematite remains very scarce. 
Supplies of high phosphoric pig-iron barely meet the 
needs of the light and jobbing foundries. 

Foundry coke is coming forward regularly, but quan- 
tities are small and barely cover consumption. In fact, 
some foundries are receiving insufficient coke to meet 
their current needs. This confirms the statement made 
by the Minister of Fuel and Power that present de- 
liveries of coke to ironfoundries fall below consump- 

, tion requirements to the extent of between 5 and 10 
per cent. 

Ganister, limestone, and firebricks are available in 
sufficient quantities to cover requirements, and those 
foundries in need of ferro-alloys are able to obtain 
supplies to meet their needs. 

There is little, if any, improvement in the supply of 
semi-finished steel to the re-rollers. Deliveries from 
abroad are not yet sufficient to relieve the position. 
There is no hope of an improvement in outputs until 
this is accomplished, as home steelworks find it im- 
possible to increase allocations. Deliveries of small 
sections, bars, and strip are badly in arrears, much of 
it being required for priority work. The sheet re- 
rollers are also heavily engaged and continue to press 
for more raw material, but supplies are scarce. 


Non-ferrous Metals 


At the end of last week the Ministry of Materials 
made its promised statement on the pricing situation 
in copper and explained how the new figure of £281 
was arrived at. The explanation was given in some 
detail, including the build-up of the revised selling limit 
which is based on an agreed figure of 33 cents (£264). 
To this is added £12 (previously £11) to cover freight, 
insurance, delivery charges, etc., and an item of £5 
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representing the Ministry’s losses suffered in supplying 
this market at £231 for something like a fortnight afte 
the “Engineering and Mining Journal” quotation 
had risen above 274 cents. 

It is evident that the fullest co-operation was afforded 
by the producers in arriving at the revised level of 
33 cents., which is firm until June 30. The July basis 
is to receive consideration in due course, and much 
must inevitably depend on the course of values . 
New York during the ensuing days. The hope j 
expressed that the market will quieten down and achien 
stability at a reasonable level. But doubtless opinions 
wili differ widely on what constitutes a proper level 
for copper. 

As we write, the indications are rather that a figure 
around 35 cents is being more freely paid in the States, 
this, of course, being for Chilean metal. It has been 
reported that Lord Swinton intends to set up a Working 
Party to consider under what conditions, doubtless 
including safeguards, a free market could be re- -estab- 
lished in copper. In this connection the Government's 
recent decision about lead will be fresh in every mind. 

Zinc had fallen again in the United States and the 
new level of 15 cents (£120) made it necessary for 
the Ministry of Materials to reduce its selling price 
to U.K. consumers by £8 to £130 a ton. Zinc has now 
declined by £60 from the peak quotation in this country 
of £190. 

An Order, made by the Minister of Supply, came 
into force on Monday, freeing secondary zinc, zinc 
alloys, zinc scrap, and gunmetal scrap from price 
control. The Order also adjusted the prices of 
secondary copper, brass, copper scrap, gilding metal 
scrap, brass scrap, and cupro-nickel scrap to take 
account of the recent changes in the selling price of 
the Ministry of Materials of virgin zinc and copper. 

Two increases, each of £4, have been made this week 
in the lead price, bringing the current quotation to £137 
a ton. 

Trading in tin last week was not very brisk and 
the price trend rather downwards. On Friday last 
the quotations fell rather sharply in the afternoon, 
and on balance cash was £11 lower on the week while 
three months lost £6. 

London Metal Exchange official tin quotations were 
as follow:— 

Cash—Thursday, £968 10s. to £969; Friday, £964 to 
£966; Monday, £963 to £965; Tuesday, £970 to £971; 
Wednesday, £970 to £970 10s. 

Three Months—Thursday, £966 to £966 10s.; Friday, 
£962 to £964; Monday, £961 to £962; Tuesday, £968 to 
£969; Wednesday, £967 10s. to £968. 





Export of Aluminium Manufactures 


The Board of Trade has announced that from July 1 
the price per ton below which it restricts exports of 
general manufactures of aluminium will be increased 
from £180 per ton to £220 per ton. These arrangements, 
first introduced in July, 1950, restrict exports of alu- 
minium goods of a low “conversion value,” and the 
present increase takes account of higher aluminium 
prices. 

This change has been effected by the cancellation of 
the existing open general licence and the issue of a new 
one for goods over the value of £220 per ton. 





THE MINISTRY OF MATERIALS has announced that 
from June 25, 1952, its buying price for rough copper 
in slabs of from 2 to 3 cwt. is raised from £180 to £230 
per ton. 
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Five Decades of Progress 


When Bessemer, in 1861, invented the pneu- 
matic method, he created a veritable revolution 
in the steel industry. Nothing of a similar charac- 
ter has occurred during the last fifty years in 
foundry practice. What developments there have 
been were evolutionary. Thus it is truthful to 
state that in 1902 there were some foundries—as 
for example the one operated by Alfred Herbert 
—which were in every respect more modern than 
some in existence to-day. Yet evolution has 
brought about many striking changes. Many of 
these of course are common to industry in general. 
Typical of these are the shorter working week, 
the growth of mass-production methods, and 
improved amenities to include heating, lighting, 
ventilation and the provision of washing, bathing 
and catering facilities. 

Special to the foundry industry—and, by the 
way, we claim to have changed the designation 
from “ trade ” to “ industry ”—is that this era has 
produced a consciousness of the outstanding bene- 
fits to be achieved through co-operative action. 
For those enlightened individuals who worked so 
strenuously to bring about these conditions, it has 
indeed been a hard fight, as the firms manufac- 
turing castings range from concerns classifiable as 
100 per cent. “ foundry ” to others where the out- 
put of cast products is negligible in relation to 
their total business. Starting from zero, there has 
been built up, especially in the last decade, a com- 
plete network of employers’ associations. Now, 
they are an essential feature in the business struc- 
ture of this country, as Government planning, 
whilst ameliorating one situation, creates difficul- 
ties for the various manufacturing industries. 

Technically, the outstanding feature has been 


control, which has provided the engineering 
industry with a much wider range of alloys of 
enhanced mechanical and physical properties. 
Obviously, technical control has needed the spur 
of research, but we preferred to cite “control” 
because the results of research are of but 
academic interest until they come to be embraced 
within this activity. If, fifty years ago, there 
existed any classes for teaching foundry tech- 
nology, their number was certainly attenuated. 
Nowadays, facilities exist either nationally or 
locally covering all requirements from the 
neophyte moulder to the skilled technician. 

International technical co-operation has been 
developed in a unique fashion, well-worthy of 
emulation by other industries. Since 1922, there 
has been without interruption an exchange of 
papers between our industry and the American 
and, since 1926, there have been organized— 
annually, under normal conditions—more than a 
dozen conferences in ten different countries. 

The industry to-day is in good shape. Though 
there is a shortage of man-power and raw 
materials, and a virtual ban on the acquisition of 
new buildings and modern plant, there is amongst 
foundry owners and executives an attitude of mind 
reflecting an enthusiasm for productivity and its 
attainment. The heterogeneous character of the 
output of the foundry industry represents ideal 
conditions for technical co-operation because for 
every competitor there are some three or four 
thousand other manufacturers of castings capable 
of giving useful help without detriment to their 
own commercial activities. By utilizing to the full 
these conditions during the forthcoming years, the 
prospects for our industry are indeed bright. 








The Editor: Mr. 


Mr. Faulkner was born in December, 1888, and 
was educated at Wesley College and in the metallur- 
gical department of Sheffield University. His first 
appointment was as chemist to the firm of Hobson 
Houghtons Limited and later he held a similar position 
in the laboratories of Vickers Sons and Maxim. 
About 1911, he joined the late Mr. Victor Stobie, 
then trading as the Sheffield Annealing Works 
Company, to assist in the development of the first 
Electro-Metals furnace to be installed in this country. 
With him was Mr. R. A. MacGregor, C.S.I., and 
real pioneer work was carried out. About 1913, Mr. 
Stobie removed the works to Dunston-on-T yne, where 
he traded as the Stobie Steel Company. Here 
better progress was made, using a 3- and a 10-ton 
furnace. The next appointment was as steel foundry 
manager to the National Steam Car Company. 
situated at Chelmsford. Then in 1916 he joined 
Electro-Metals Limited and was soon sent to Bilbao in 
Spain to put into operation the first electric furnace 
ever to be installed in that country. The plant 
was an undoubted success and, next, he installed 
a plant at the Le 
Creusot Works, — of 
Schneider et Cie. This 
was followed by a trip to 
Milan, where a plant 
was installed in the 
works of Commendatore 
Vanzetti. Other plant 
installations were car- 
ried out at Decazeville 
in the South of France 
and at Bellegarde on the 
French side of the Swiss 
frontier (though this 
was after he had left 
Electro- Metals and 
joined the Greaves 
Etchells concern). 

Towards the end of 
1920, Mr. Faulkner 
was appointed Editor 
of the FOUNDRY TRADE 
JouRNAL, his first task 
being to change the pub- 
lication from monthly 
to weekly.* He straight- 
away became active 
in the Institute of 
British Foundrymen 
(which he had joined in 
1908) and, in 1921, was 
elected honorary secre- 
tary of the London 
branch. By 1923, he 
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was elected London branch president and in 1926, 
national president of the Institute. About this time he 
founded the Foundry Equipment and Supplies Asso- 
ciation and was its first president. This involved the 
occupying of a similar position in connection with 
a foundry exhibition. In the following year, he 
participated in the founding of the International 
Committee of the Foundry Technical Associations, 
It was that year also that he was co-opted to the 
Council of the British Cast Iron Research Association 
and served continuously until after the ’39-45 war. 
In 1934, he was co-opted to the committee of the 
National Ironfounding Employers Federation, when 
it was engaged on the study of the possibility of a pig- 
iron levy. In 1934, also, he was awarded the Oliver 
Stubbs Medal, whilst the next year he was elected a 
vice-president of the Institute of Vitreous Enamellers, 
of which body he was also a founder member. In 
that year, too, he was active as the chairman of the 
Sheffieid University Advisory Committee on a 
Degree Course in foundry practice. In 1946, he was 
awarded honorary membership of the Czecho-Slovak 
Foundrymen’s Associa- 
tion and in 1948 be- 
came president of the 
International Com- 
mittee of Foundry 
Technical Associations. 
The last honour he 
received and the one 
he values most highly 
was the award of 
honorary membership 
of the Institute of 
British Foundrymen 
which was conferred 
at the Cheltenham 
Conference in 1949. 
In 1949, he was ad- 
mitted into the Livery 
of the Worshipful 
Company of Founders. 
Mr. Faulkner, who is 
a Fellow of the Royal 
Society of Arts, holds 
membership in the Iron 
and Steel Institute, the 
Institute of Metals, 
the Institute of Weld- 
ing, the American 
Foundrymen’s Society, 
the Institute of <Aus- 
tralian Foundrymen, 
and the Association 
Technique de Fon- 
derie. 
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From the Editor’s Viewpoint 
By V. C. FAULKNER, F.R.S.A. 


From unique knowledge of the foundry industry, accorded by his tenure of the editorial chair for the 
last 30 years, Mr. Faulkner surveys the industry as portrayed in the pages of the JOURNAL, using a view- 
point tempered by experience which only such long years of service could give. Like a true spectator, he 
has seen most of the game, is able dispassionately to assess upheavals and measure results with unbiased 


judgment. 
enlivened by a wealth of pertinent comment. 


Beginning with the industry as it was, each decade is reviewed in turn and the account 
He leaves only the future a blank—doubtless for posterity 


to write—for in all things the business of the JouRNAL is to record and not invent. 


The Victorian period had just reached its glorious 
conclusion when some person now unknown 
launched the FOUNDRY TRADE JOURNAL. From the 
first issue, just 50 years ago, it would appear that 
the Editor then had no clear notion that the foundry 
trade was quite different from the iron and steel 
industry, as he publishes a quotation from the daily 
Press stating that the late Mr..Charles Schwab was 
of opinion that the latter, so far as this country was 
concerned, was rapidly dying out. The Edwardian 
period was characterized by the gradual replace- 
ment of horse transport by the petrol engine and 
this had a profound influence on the foundry 
industry, for the making of cylinder castings by 
hand, using ordinary clay-bonded cores was ex- 
tremely difficult. The generally accepted story for 
the solving of the impasse is that the late Mr. 
Morewood—a founder member of the British 
Foundrymen’s Association—when foundry manager 
at Willans’ foundry at Thames. Ditton brought 
from Belgium a recipe for the making of oil-sand 
cores, and developed this when his firm removed as 
Willans & Robinson to Rugby. 


Status Quo 


The foundry industry of fifty years ago, was, 
with a few notable exceptions, carried on in ill-lit 
shops, with only hand-worked cranes as aids to 
production. Yet much machinery was available, 
and a mechanized foundry was installed in America. 
The light-alloy foundry was virtually non-existent, 
whilst the steel foundries were producing aggrega- 
tions of steel and sand which after much fettling 
took some sort of shape. Ironfounding on the other 
hand was well established. It had made its con- 
tribution to the full development of the railway 
systems of the country, which, with the possible 
exception of the main line to Marylebone, were then 
complete. There was, of course, no real motor-car 
industry, whilst aeroplanes were only flying in 
dreamland. For local traffic, the horse reigned 
supreme, and no foundry of any consequence was 
complete without its acéompanying stables. This 
formed a cheap supply of material for mixing with 
the sand for opening the texture. In those days 


sand was sand, not even silica grains and clay—that 
was to come later as the JOURNAL disseminated 
technology. 

The usual working week was 60 hours, but “ la 
semaine anglaise” (54-day week) was firmly estab- 
lished in this country, although by no means 
universally. The population then, as now, crowded 
the football stands every Saturday afternoon. Very 
cheap excursion fares permitted the “fans” to 
follow their teams to away matches, or to indulge 
in a week-end’s fishing—a very popular pastime 
with foundry workers. 

The young scientist in the foundry was unknown, 
and control was limited to the foot-rule, the eyes, 
the touch, and the sound resulting from a hammer 
blow, plus an occasional transverse test on a cast 
bar. Yet some excellent castings were made, the 
best of a routine nature being the locomotive and 
other engine-cylinder castings. The melting plant 
used was of a simple character, invariably being 
solid-bottom cupolas or crucibles. The raw materials 
were much as to-day, but, with few exceptions, their 
quality was excellent. All pig-iron was sand-cast 
and sold by “ numbers.” Its constituents were but 
vaguely known to the few and ignored by the 
majority. Yet who could blame them! There was 
no technical Press, no technical institute serving 
their interests and no place in the proceedings of the 
learned societies beyond a handful of papers pre- 
sented to the Institution of Mechanical Engineers 
on cupola developments. 


The First Ten Years (1902-1911) 


The changes brought about through the publica- 
tion of the FouNDRY TRADE JOURNAL were truly 
remarkable. Within two years of its establishment, 
the British Foundrymen’s Association was founded. 
This body is, so far as can be established, the oldest 
organization in the foundry industry, with the 
exception of the trade unions. It was not until 
during the next decade that the National Iron- 
founding Employers’ Federation came into being, 
though local associations no doubt existed. The 
urge for the creation of the British Foundrymen’s 
Association came about through mainly anonymous 








10 


50 Years From the Editor’s Viewpoint 


letters to the JOURNAL, but at this late date, it can 
be disclosed that amongst the writers were the late 
Mr. James Ellis and the late Dr. Percy Longmuir. 
A handful of enthusiasts turned up at the Old Cock 
Inn in Birmingham (now the Imperial Hotel), and 
led by Mr. Finch as honorary secretary, it was 
decided to go ahead with the Association. All have 
now passed away, the last survivor being Mr. Robert 
Mason who later established a steel foundry in 
Adelaide. He died some three years ago. Three 
of the founders, Mr. Buchanan, Mr. Cook and Mr. 
Ellis, later presided over the Association. The 
initial policy of the new body was the establish- 
ment of branches. The FouNDRY TRADE JOURNAL, 
by now the property of Eagland & Company, the 
direct antecedents of its present proprietors, became 
the official organ of the Association, an honour as 
much appreciated to-day as it was then. 

This peaceful decade (1902 to 1911) was charac- 
terized by the onslaught made by the German 
foundry plant manufacturers to introduce their 
machines into the British foundry industry. Though 
during this period, technology was beginning to 
reach the foundries, the leaders of foundry opinion 
at that time, with one notable exception (the late 
Mr. Shaw of Brightside Foundry), he!d the view 
that there was no need for these new-fang!ed 
machines in their foundries. They were perhaps 
useful on the Continent, where British craftsman- 
ship could not possibly be emulated. This state- 
ment is important as it flatly contradicts the oft-told 
story that whilst industrialists filled their machine- 
shops with new plant they were loathe to spend a 
farthing on the foundry. From an examination of 
the literature of the period, it was the foundrymen 
themselves who were to blame for the lack of 
mechanical progress. 


Technology Inaugurated 


Metallurgical progress in the ironfoundry was 
both advanced and retarded by much good advice 
and an equal quantity of “ ballyhoo ” emanating 
from the pig-iron merchants. Yet, on balance, they 
did much good, as they at least familiarized 
foundrymen with the application of Professor 
Turner’s pioneer work on the influence of silicon 
on cast iron. Buchanan was amongst the most 
enlightened foundrymen of this period, entering into 
the category of men who helped to propagate the 
new technology. A misconception about this period 
which needs correcting is that the Association 
(which in the future will be called the Institute, 
though this change of name did not occur until 
1921) was more practical in the early days than 
later on. Recalling the names of the early lecturers 
makes it plain that theoretical notions were to the 
fore. Longmuir, Carpenter, Stead, Turner, Hatfield, 
and Swindon, had personalities not normally asso- 
ciated with the more practical aspects of foundry 
operations. The writer’s personal connection with the 
Institute dates back to 1908, when he participated 
in an annual conference held in Birmingham, under 
the presidency of Mr. F. J. Cook, its third presi- 
dent. From that time, he has enjoyed the personal 
friendship of every president, except Mr. Mayer of 
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Scotland, who, unfortunately, he never met. 
During this period, the average found: )man 
learnt a little about sand, and became awaré that 
moulding sand was an intimate mixture of silica 
grains with a clay bond, the “ fat” sands car ying 
a higher percentage of clay than the “ lean” ones, 
Steel foundries were now beginning to make sub. 
stantial progress, as a number of firms had had pro. 
longed experience with the baby Bessemer. In | 906, 
the Stock converter came into existence, but the 
era closed before the electric furnace was put into 
production. Some primitive induction furnaces 
were tried out about 1908, but there is no record of 
their being used in steel foundries. Towards the 
end of this decade, rumours of war were beginning 
to make themselves heard, and the concerns making 
castings for the Admiralty were fully employed. 
There does not seem to be much news of non- 
ferrous foundry developments at home during this 
decade, but foreign innovations were duly recorded. 


1912 to 1921—The Impact of the Aeroplane 


During most of the period 1912 to 1921, the 
JOURNAL was edited by Mr. Alexander Hayes, who 
happily is still a member of the journalistic pro- 
fession and active as a publicity consultant. For a 
period, he also acted as honorary secretary of the 
Institute. However, in 1920-21, the editorial side 
was looked after by Dr. J. E. Hurst, whilst for the 
change-over from a monthly to a weekly publica- 
tion at the end of 1921, the present writer was 
appointed to the editorial chair—a position he has 
held ever since. 

The 1914-18 war caused great changes in the 
foundry industry. Quite large contracts were given 
out to the iron foundries for Mills bombs, practice 
shells, and other items of armament. There was a 
real urge to improve the strength of cast iron, and 
much gossip about “ semi-steel.” The name was 
apparently created by Mr. David McLain, an 
American foundryman, who had more foresight 
than is usually credited to him. His system did 
enable foundrymen to add quite a few tons per 
square inch to the strength of their irons, and, more- 
over, the castings were of closer grain. These steel- 
mix irons were the genesis of the high-duty irons 
which were quickly to follow. Unlike during the 
second world war, the slogan during the first was 
“business as usual,” and founders found the 
“ going good,” as they had both civilian orders 
and armaments upon which to draw. Thus, not all 
the war-profits were from the direct making of 
munitions. 

Steelfounders’ Busy Pericd 

During this period, the steelfounders were over- 
whelmed with work, and a number of new concerns 
came into being, of which not a few disappeared 
with the post-war slump. One interesting concern 
which was created was that of Kryn & Lahy at 
Letchworth Garden City. It came into being to 
find employment for the many highly-skilled 
moulders amongst the Belgian refugees. There is 
scarcely a trace of its Belgian origin left to-day, 
except that the initials K & L are still retained in the 
now flourishing firm of “K & L Steelfounders & 
Engineers, Limited.” 














PR ee 


























952 


1 yman 
‘© that 

ilica 
Trying 
ones, 
© sub- 
d pro- 
1906, 
ut the 
it into 
maces 
ord of 
ds the 
inning 
laKing 
loyed. 
 non- 
g this 
orded., 


ine 


i, the 
, who 
; pro- 
For a 
»f the 
| side 
or the 
blica- 
* was 
e has 


1 the 
given 
actice 
was a 
, and 
. was 
on 
sight 
1 did 
$ per 
nore- 
steel- 
irons 
y the 
was 

the 
rders 
»t all 


g of 


ver- 
-erns 
ared 
icern 
'y at 
g to 
illed 
re is 
day, 
1 the 
rs & 


cient enc AeA 


" Figure F eh Sid aye tea Y 
as PMA ss dae ai PENA a eds, Wb 





os Sab Cam ith, Rapa ie AR Ae id 


Bebe Ree. el MeL A deat 


alle dase hea ce. “tt ee 


sae 


Deca vsitaied 


sages 87: 


Pada 


MARCH 15, 1952 


The war period saw a remarkable development in 
the use of electrode electric furnaces. In 1914, there 
were but four such furnaces in the country, and only 
one was engaged on steel castings. That was at 
Lake and Elliot, Limited, of Braintree. By armistice 
day, the number had grown to over 100, quite a 
high proportion being insta!led in steel foundries. 
Very soon after the war, British and German pro- 
gress in this field was compared, and it was felt 
that better progress had been made at home. 
By the time the war finished, electric steel was being 
made with an expenditure of about 850 to 900 
units per ton; roof life was of the order of 120 
heats and the electrode consumption 10 Ib. per ton. 
This was really exce'lent progress, for the prototype 
furnaces were equipped with square-section elec- 
trodes of which only about a third was usable. The 
steelfounders, after some attempts by the malleable 
iron makers, got the worry of producing tank track- 
links. In general, they were more successful than 
the makers of the pins used for their assemblies. 
Apart from the use of electricity as a medium for 
steel making, there was a continuous expansion in 
its use for driving cranes and items of plant. 


Also during this war period, light alloys became 
properly established, and large quantities of castings 
were made for the newly-born aircraft industry. 
When the war finished there was a phenomenal 
number of aeroplanes in stock. The brass and 
bronze foundries were pre-eminent in the whole 
world for the supply of manganese-bronze pro- 
pellers, which, at that time, were made by loam 
moulding—a system since changed. These firms 
also contributed much to the world’s railway 


developments, and British lighting sets were popular - 


in most countries. The war period saw the birth 
in France of the Durville process for the rational 
casting of non-ferrous metals. It was found to be 
especially useful in the manufacture of aluminium- 
bronze. 

Foundry plant installed during this decade was 
predominantly foreign in origin and, generally 
speaking, unintelligently applied. Though moulds 
were made faster, the foundry executives had not 
generally the nous to service them _ properly. 
Foundry employers’ associations were represented 
by the National Ironfoundry Employers’ Federation 
(formed in 1912) and the National Light Castings 
Association. 


1922 to 1931—-Steady Progress 


Though marred by the general strike in 1926, and 
some bad periods of unemployment, 1922 to 1931 
was a decade of real progress. It saw the formation 
of the British Cast Iron Research Association, and 
the Foundry Equipment and Supplies Association, 
the inauguration of foundry exhibitions, and inter- 
national foundry congresses. The first real inter- 
national gathering was in 1923, when quite a large 
party of Americans, headed by Dr. G. H. Clamer, 
the president of the American Foundrymen’s Asso- 
ciation, made a tour of this country, and then in 
company with a large British delegation went over 
to Paris to participate in a foundry congress. Friend- 
ships were then made which have since been 
thoroughly cemented. 
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Melting Developments 


Ever since the invention of the cupola, the scrap 
returned for remelting carried an increasing content 
of sulphur, owing to repeated contact with coke 
By the end of the first world war, the sulphur 
pick-up had reached dangerous proportions, and 
“inverse chill” became a _ universal nuisance. 
Metallurgically, it was explained by the late Mr. 
W. H. Poole and others, but it was left to the 
scientific staff of Imperial Chemical Industries, 
Limited, to pioneer the soda-ash process for its 
removal. Especially were Colbeck and Evans 
prominent in this development. 


The British Cast Iron Association did little or 
nothing for the first five years of its existence. Then 
Dr. J. G. Pearce was made director and good pro- 
gress was made, despite the fact the Author once 
designated him a “ scientific Lazarus,” for the Asso- 
ciation was lamentably short of money until com- 
paratively recent times. Its first major development 
in the early "thirties was the introduction of the 
balanced-blast cupola, which was installed all over 
the wor!d. There was a second development which 
was somewhat similar, and which also met with 
success, namely the Poumay cupola. 


During the decade under review, the cupola 
encountered some competition from rotary, pulver- 
ized-fuel-fired, furnaces of which there were two 
main types—the Sesci and the Brackelsburg. Their 
development was rapid and extensive, and despite 
a law case there were, after a few years, no fewer 
than 130 installations. Probably this figure includes 
a number of oil-fired Stein & Atkinson, and other 
types of rotary furnaces. The writer well remembers 
a visit in 1932 to the Mons foundry where the first 
Sesci furnace engaged on the production of steel 
was inspected and reviewed. To this ever-interesting 
range of rotary furnaces, a basic lining still needs to 
be developed and perhaps also lining in situ instead 
of using a spare body, the size of which is limited 
by handling difficulties. 


Special Casting Techniques 

Another process of permanent value developed 
during this period was the Holley permanent-mould 
method for making iron castings in metal dies. 
Later, it changed its name to the “ Eaton-Erb ” 
process, and now it is thought to be known as just 
the “ Eaton ” process. 

Naturally enough, during this very progressive 
decade, both the cupola and the new furnaces were 
shown to be capable of producing high-duty irons, 
yet in 1928, the first British standard (B.S.I. 321) 
was issued, demanding but 9 tons per sq. in. for the 
lowest grade of cast iron, and 11 for the highest, 
taking the 1.2-in. bar for comparison purposes. This 
quality was just too easy under the new conditions, 
and almost before it was in general use, there was 
a strong feeling that the standard would be replaced 
by something more realistic. 

As a sort of appendix to foundry developments, 
progress was registered in the field of the surface- 
finishing of castings. Dr. Hurst pioneered the 
nitrogen hardening of cast iron. Then there came 
into being the Institute of Vitreous Fnamellers, 
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which from its inception reversed the centuries-old 
custom of secrecy in this art into one of open dis- 
cussion, with material advantages to a small, pro- 
gressive, and compact secondary industry. 

This era saw the development of the centrifugal 
casting process, with which Dr. Hurst and Mr. 
T. R. Twigger were prominently identified for the 
smaller components, and Mr. E. J. Fox and Mr. 
P. H. Wilson for the production of large-diameter 
cast-iron pipes by the de Lavaud process. The 
latter was indeed a hard fight, and only after 
“teasing” an extra grant from the Board of the 
Stanton Ironworks Company, Limited, was success 
achieved. This outstanding British development has 
since spread all over the world. This was followed 
by the pioneering of the sand-spun process by the 
American Cast Iron Pipe Company of Birmingham, 
Alabama, with which the name of Dr. James 
Mackenzie is prominently identified. He visited 
Europe in connection with the installation of new 
plants. 

In 1924, pioneer work was done by the Inter- 
national Nickel Company on the influence of nickel 
in cast iron, and it is interesting to note that at 
that time the alloy was more correctly designated 
““ Nickeliferous cast iron.” It is supposed that 
current fashion for using nouns as adjectives is the 
disease responsible! 

The Sandslinger became a feature in British 
foundry practice during this decade. It could have 
‘been better applied initially if only users had had 
the “savvy ” to accord it decent servicing. It is 
only recently, apparently, that there has been a 
realization that to obtain a proper benefit from new 
plant installations, thought must be given to trans- 
porting material and auxiliary components to and 
from the production machines. 


Pearlitic Iron 


In 1922, the Lanz concern was visited to ascertain 
the progress made in the production of pearlitic 
cast-iron by the hot-mould process. Undoubtedly, 
good pearlitic cast iron was being made, but control 
was virtually non-existent; yet a second visit a few 
years later disclosed that this state of affairs had 
been remedied. On the earlier occasion, a plant 
for the cleaning of castings by a high-pressure water 
system was also inspected. It was neither a com- 
mercial nor a technical success until, during the 
1939-45 war, the Americans developed the com- 
bination of sand with the water blast. It seems 
useful to interpolate here as a matter of history that 
the gossip at that time credited the first practical 
experiments with water-jet cleaning to the late Mr. 
Charles Markham of the Staveley Iron & Coal Com- 
pany many years earlier. It was about the time of 
the introduction of oil-sand cores, and realizing the 
efficiency of the new development, Mr. Markham 
promptly abandoned his water-cleaning system. 

To continue with the story of pearlitic cast iron, 
its significance should not be overlooked, as it 
was amongst the first steps towards a better 
understanding of the metallurgy of cast iron, and 
was the immediate forerunner of the high-duty 
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irons. Its introduction resulted in much discus. 
sion, some bordering on the acrimonious, but kept 
within the bounds of decency in the JOURNAL by a 
strict Editorial pen. A second development of this 
period was the invention of non-magnetic cast iron 
by the late Mr. Dawson of Ferranti’s. The creator 
of this noteworthy development has never reccived 
the kudos that he so well merited. It was during this 
period too that the Simpson mixer was introduced 
into British foundry practice. Also. during this 
period, Smalley’s article on the influence of elements 
on cast iron appeared, which was for two decades a 
constant source of reference by the world’s metal- 
lurgists. 

The year 1926 stands out in the writer’s memory, 
as it was this year that he presided over the Institute 
of British Foundrymen, the Foundry Equipment 
and Supplies’ Association, and a foundry exhibition 
held in the Agricultural Hall. It was also the year 
of the general strike. 1926 saw also the appoint- 
ment of Mr. T. Makemson as the first whole-time 
secretary of the Institute. There was a foundry- 
men’s banquet at the Cecil Hotel, where for the 
first time ladies were invited, and the creation 
(actually in January, 1927) of the International 
Committee of the Foundry Technical Associations. 
The exhibition was not a great success—possibly 
owing to the strike—but there was a German exhibit 
which created great interest, and that was one 
incorporating a moulding system using a stream of 
sand from a flexible pipe. This was not really suc- 
cessful, but the idea was taken up by the late Mr. 
Victor Stobie during this last war, and was known 
as the Sandontap process. That too met with some 
technical, but not commercial, success, the inventor 
dying before his machine came to fruition. 


The Institute’s Presidents 


The third decade opened with Mr. Oliver Stubbs 
as president of the Institute. He was a really out- 
standing character, and a true leader. For items on 
the agenda, he had a method_of getting his own way, 
either by adhering to the rules of the Institute or 
by insisting that the main object of a council meet- 
ing was to interpret or even change the rules. It 
was Mr. Stubbs who originated the system of an 
annual exchange paper with the American Foundry- 
men’s Association, which practice has continued 
without a break from 1922. He was lavish in his 
hospitality, and won for himself well-deserved 
popularity. Next came Mr. Bob Patterson of New- 
castle, a man who managed to retain real youth 
until his retirement. He produced one of the most 
intelligent presidential addresses ever presented to 
the Institute. He was somewhat shy, but possessed 
much charm. A third notable president was the 
late Mr. Wesley Lambert, C.B.E., in 1929. He was 
one of the very few non-ferrous metallurgists ever 
to occupy the chair of the Institute. His whole 


career was devoted to making businessmen and 
workmen appreciate the scope of science in manu- 
facture of castings and he presided over the first 
real international congress ever to be held in this 
country. He was followed by the late Mr. Andrew 
Harley, the first representative of the motor-car 
He was 4 


castings foundry to occupy the chair. 





Pre: ‘s 





RANI KARA S07 ig? 


per 





Olle 





752 


d:scus- 


It kept 
L bya 
Of this 
St iron 
creator 
CCived 
ng this 
duced 
ig this 
>Ments 
ades a 
metal- 


>Mory, 
Stitute 
pment 
ibition 
© year 
/point- 
e-time 
undry- 
or the 
eation 
itional 
tions. 
ssibly 
xhibit 
S one 
am of 
y suc- 
e Mr. 
nown 
some 
ventor 


tubbs 
y out- 
ns on 
| Way, 
ite or 
meet- 
s. It 
of an 
ndry- 
inued 
in his 
erved 
New- 
youth 
most 
ed to 
essed 
s the 
> was 
ever 
vhole 
and 
anu- 
first 
| this 
drew 
r-car 
yas a 












3 
‘ 
2 


DiMA sd Nabi ce BP 


dee i Set GOAL Sti 


Pe ay 


2 TS» Coe 


MARCH 15, 1952 


Scot who exuded practical foundrywork in all his 
public utterances, coupled with excerpts from Burns. 
This decade closed with the chair being occupied 
by the late Mr. Victor Stobie, M.LE.E., a very 
charming electrical and metallurgical engineer, 
whose connection with the foundry industry was 
somewhat remote. He was an inventor of no mean 
order, and the range of his activities covered electric 
melting furnaces, the cinema, and a moulding 
system. 


International Co-operation 


In the Spring of 1927, British foundrymen joined 
a large party from Europe and sailed for New York 
on the Lancastria. Mr. John Cameron headed the 
British delegation, and such was the comradeship 
evinced that thereafter until the war broke out in 
1939, there were regular meetings of the “Club 
Lancastria,” which were organized by the late Mr. 
Frank Russell. Other international conferences 
were held in London, Prague, Spain (where the 
British delegation consisted of Dr. Everest, Mr. 
Makemson, and the writer) and elsewhere. 


1932 to 1941 Period 


If the decade 1932 to 1941 can be designated as 
a rather drab period in history, it was certainly 
not so for the foundry industry. It was an era 
where the mechanization of castings production 
extended from the automobile foundry to many 
other sections. The Journat faithfully recorded 
almost all of the new plants as they came into 
being. They were not all successful, and several 
were demolished, some foundries reverting to hand- 
moulding methods. Sometimes this was due to 
faulty positioning and other times to rank bad 
management. 

Metallurgically, there were great advances in the 
production of special irons. During this period, 
inoculation of cast iron became established, and 
with it the development of the Meehanite process. 
The valuable damping capacity of castings became 
known and appreciated by engineers. Austenitic 
and acicular iron came into production, whilst Ni- 
resist, Ni-tensyl, Silal, and other irons became 
popular. These alloy irons are already contaminat- 
ing the world’s scrap pile with elements which when 
controlled are valuable, but uncontrolled can be a 
real nuisance. 

The makers of builders’ castings began to replace 
the traditional methods of manufacture by mechan- 
ization, a development which was to be greatly 
accelerated during the following decade. They gave 
much support to the Institute of Vitreous Enamel- 
lers, a body which was very active in the immediate 
pre-war period. Amongst other activities it 
organized a visit to the States, where, on arrival, 
exclusive use of air travel served to economize time. 
_ There were many changes in methods of produc- 
tion. Synthetic sand incorporating bentonite or 
other special clays became increasingly popular. 
The Randupson cement-moulding process was 
introduced, and has retained a permanent place in 
British foundry practice, especially for the making 
of steel castings and manganese-bronze propellers. 
When the war brought about shortages, prepared 
Fuller’s earth, carrying the trade name of Fulbond, 
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proved itself to be so successful that it too is still 
popular as a binding agent for moulding sand. 


Training and Equipment 

The training of foundrymen was now given 
serious attention and the British Foundry School in 
the conduct of which Dr. Pearce took such a 
personal interest, laid the foundations of advanced 
instruction for the youth of the Industry. A second 
innovation was the inauguration of a degree course 
in foundry practice at Sheffield University. The 
interest aroused initially by this development waned 
with the passing of time. It is possible that the 
academic mind does not view with favour the 
award of degrees carrying an industrial significance 
between brackets. 


In the field of foundry equipment there came into 
use the airless abrasive shot-blasting machine, the 
magnetic moulding machine, one of the few pieces 
of foundry plant which is 100 per cent. British in 
origin and design, and, towards the very end of the 
decade, the Hydroblast. It was also during this 
period that the high-frequency induction furnace 
became established as a melting medium in the steel 
foundries. The light-alloy foundry industry wit- 
nessed steady progress with die-casting taking more 
and more business from the sand foundry. The 
magnesium-alloy section received great “impetus 
from the rearmament programme. The larger 
foundry concerns installed important research 
laboratories; X-ray examinations and the use of 
spectroscopic analysis became matters of routine. 
Welding changed from an incidental skill into an 
industry of national importance, but, despite early 
prophesies, made no serious competition with cast 
products. Plastics, too, were developing, but here 
instead of competition, this new industry became a 
really good customer of the foundry for presses and 
dies. 

War 


When war broke out, controls were set up for all 
sections of the industry, and as Government depart- 
ments required “‘ somebody to talk to,” there was a 
recrudescence of interest in emp!oyers’ associations. 
For many years two major organizations, the 
British Ironfounders’ Association and the National 
Ironfounding Employers’ Federation, had been well 
established. The former served the makers of 
builders’ castings, and the latter catered for a wide 
range of jobbing foundries—but not all. Thus 
there came into being the Ironfounders’ National 
Confederation. Yet, when the concentration of the 
ironfoundry industry was mooted, Mr. FitzHerbert 
Wright very energetically tackled the problem by 
the creation of the Council of Ironfoundry Asso- 
ciations. This body had no individual members, 
but only representatives from the various foundry 
organizations. It was an immediate success, and it 
was able to limit “concentration” to the 
Metropolitan area. From that time onwards, the 
ironfoundry industry has been in possession of an 
authoritative body to represent its views. With the 
outbreak of war, the ironfoundry industry learnt 
that there was little place in armaments for cast iron. 
There was gossip that in the highest military circles 
an old retired army staff officer turned down cast- 
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iron armaments because of a failure in his green- 
house boiler! However, as the war intensified, 
certain sections of the industry, such as those 


= petrol-driven engines, became increasingly 
usy. 


Institute Progress 


Until the outbreak of war, this period was out- 
standing in the field of international foundry co- 
operation. Meetings were held in the United States, 
Paris, Italy, Prague, Poland and, in 1939, in London. 
Because of the impending crisis, American partici- 
pation was meagre, but the continental countries 
were strongly represented. The banquet—and there 
were meals worthy of that name even as late as 
1939—was probably the largest ever to be held in 
European foundry circles. The function was pre- 
sided over by the late Mr. W. B. Lake and was an 
outstanding success. Obviously the war stopped 
all international gatherings, but the International 
Committee of Foundry Technical Associations was 


kept in being, and resumed activities immediately 
hostilities ceased. 


This was a period when the Institute made very 
considerable progress. It opened under the presi- 
dency of the late Mr. C. Edward Williams, a 
gentleman of particular charm and outstanding 
ability. His work for the Institute and especially 
for its Welsh members, is commemorated for all 
time by an annual lecture carrying his name. He 
was followed by the late Mr. Roy Stubbs, who is 
remembered by the extremely efficient way he 
conducted the council meetings. Two other past- 
presidents who have also passed away were Mr. 
Harry Winterton and Mr. J. Hepworth, the latter 
being a Member of Parliament. Both gave un- 
stinted service to the Institute during their years of 
office. This decade closed with the late Mr. W. 
B. Lake presiding. He was president for the first 
two years of the war period. He had been treasurer 
for many vears, and was more familiar with the 
Institute’s affairs than are most presidents. Under 
his wise and beneficent leadership, the position of 
the Institute was undoubtedly enhanced. His dictum 
that the advent of war must not be allowed to stop 
the activities of the Institute was carried out 
enthusiastically. 


1942 to 1951—War to Peace 


The opening of the most recent decade 1942 to 
1951 was characterized by shortages and controls 
for the economic utilization of raw materials and 
preparations for the intensification of the war. 
Amongst these was paper, and the JOURNAL assumed 
the format of a theatre programme. This was not 
such a bad thing in a way, because it resulted in a 
much closer study of its contents, and with it a 
better appreciation of the technical Press, which has 
since persisted. One of the ill-considered pieces of 
legislation was the concentration of the ironfoundry 
industry. Because of the protest organized by the 
Council of Ironfoundry Associations, the action 
taken was limited to the Metropolitan area. The 
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idea of concentration was based upon a irvey 
which showed that the production per unit aia of 
floor space within the ironfoundry industry cop- 
tained wide variations, as it always will until nothing 
but six-inch cubes are cast by all of them. The 
campaign certainly established the need for a s rong 
employers’ association, a need which persisted with 
the coming of victory, and is likely to continue. As 
a consequence of this concentration affair, there was 
a notion bruited abroad that the ironfoundry indus- 
try was inefficient, and the Council of Ironfoundry 
Associations was called upon to report. This was 
undertaken by Mr. A. R. Knowles, the then director, 
As one cannot report without figures, ironfoundry 
statistics were born, and for the first time in history, 
the annual output of iron castings was recorded, 
From the first year 1945, each succeeding year has 
shown increasing production.® Having established 
that in general the industry was not exactly in- 
efficient, the next step was the creation of the 
“ Garrett ” Committee (as it later became known, 
after the name of its chairman, Sir William Garrett), 
the report from which made various recommenda- 
tions for improved amenities in foundries generally. 


One of the committee’s recommendations was the 
provision of bathing and washing facilities which 
were well established by the industry before the 
publication of the Report—so much so that founders 
received commendation from the Chief Inspector of 
Factories. Canteens, imposed by law during the 
war upon all sizeable industrial concerns, became 
during this decade part and parcel of factory life, 
and so long as food rationing continues, will 
remain so. Much more would have been done to 
meet the suggestions of the “ Garrett” Report, but 
for the control imposed upon new building 
construction. 


The immediate post-war years were also note- 
worthy for the “crazy rush to export everything 
manufactured,” including much-needed machine 
tools and generating plant for re-equipping our own 
industry. The talk about nationalization of the iron 
and steel industry and its ultimate consummation 
was a disturbing factor, as the fabric of the finance 
for the industry’s research and other activities was 
dependent on an agreement between the ironmasters 
and the C.F.A. The benefits accruing from this 
sensible arrangement have been outstanding. 


Other Co-operative Development 


The era also saw much communal activity in the 
non-ferrous foundry industry. The Association of 
Bronze and Brass Founders and the Association of 
Light Alloy Founders both came into being. The 
former immediately initiated a technical committee, 
which was commendably active. and produced one 
Report of outstanding merit. The new associations 
gave much consideration to the unification of 
“ conditions of sale,” costing and cognate activities. 
The use of non-ferrous ingots carrying guaranteed 
properties became widespread during this era, with 
great benefits to the industry and national economy. 
The help given by the suppliers of these ingots to 
the smaller foundries in the production of sound 
test-bars was greatly appreciated. 
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The steel foundry assumes added importance in 
wartime. There were encountered many difficult 
problems, but, due to the very friendly relationship 
established between members of the British Steel 
Founders’ Association, they were overcome by co- 
operative action. Before the war, the Association 
was somewhat divided in opinion as to whether it 
was part of the iron and steel industry or the foundry 
industry. In recent years, a compromise has been 
reached with the statement that it is part of the 
engineering industry! Since the war, the Associa- 
tion has set up its own Research Division, and thus 
has underlined its determination to be regarded by 
the public as being an independent industry. 

As soon as the war was over, there was a rush 
of industrial commissions to Germany to report on 
that country’s industrial undertakings and tech- 
niques. Teams were sent by most sections of the 
foundry industry, but so far as this activity is con- 
cerned, we have not noted that it resulted in any 
outstanding benefit. One item, however, referred 
to by an American commission, was the “ C ” pro- 
cess; yet this development has been shown to 
be of such a novel character that it would have 
become known to the world through normal 
business channels. 

Productivity Missions 

In very recent times, a second series of trips has 
been made to the United States to investigate the 
higher productivities achieved in American indus- 
tries, and to report upon those capable of being 
applied to’ British manufacturing conditions. The 
first team to go was organized by the British Steel 
Founders’ Association and led by Mr. Frank 
Martin, O.B.E. It was very forthright, and its 
technical recommendations have been the subject of 
successful experiments ever since. The same, how- 
ever, cannot be said of its political observations. 
Next, there was the Report of the visit by the Grey 
Iron Founders (jobbing), led by Mr. S. H. Russell, 
followed by a third covering Brassfoundry headed 
by Mr. Frank Hudson. For the full implementa- 
tion of all three, energetic Government action is 
essential, but much can be done by each individual 
foundry executive applying appropriate data to his 
own particular practice. 


Recent Technical Advances 


Of technical developments which have come into 
being during the last decade, a major one is the 
invention of nodular cast iron. As is not un- 
common, two interests working independently are 
accorded equal authorship. The theoretical con- 
cepts and a method involving the use of cerium were 
evolved by Mr. H. Morrogh of the British Cast 
Iron Research Association. Simultaneously, metal- 
lurgists on the staff of the International Nickel 
Company brought out a similar iron based on the 
use of magnesium. This last addition to the family 
of high-duty cast irons has already found a niche 
in engineering usage. What its growth will be, it 
is impossible to state. One thing, however, can be 
said, and that is the search for nodular cast iron 
has clarified the metallurgy of cast iron to an extent 
greater than any other invention in this field. 

On the more practical side, there was the original 
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work done by Mr. Renshaw on the basic-lined 
cupola. This British innovation has _ received 
approbation throughout the world, and the very 
latest reports from the States indicate that like many 
earlier ones, it will be at the hands of the foreigners 
that rapid industrial development will follow. 
Since Mr. Renshaw’s work has been published, 
there has been a revival of interest in hot-blast and 
water-cooled cupolas. Though not an invention, 
the creation by the Stanton concern during the war, 
under the direction of Mr. P. H. Wilson, O.B.E., of 
the finest steel foundry the world has ever seen, was 
of great merit. By utilizing largely female labour, 
a brilliantly-conceived transport system, and a novel, 
triplex melting system, prodigious quantities of 
bomb bodies were turned out. 

During the more recent years the foundries of 
the world have given increasing attention to the 
modernization of the age-old lost-wax process 
This has resulted in a spate of Papers on the sub- 
ject. During the war, a number of aircraft manu- 
facturers pioneered much work utilizing this 
process for the production of turbine blades, but 
after victory, activity was for a period somewhat 
restricted. Recently, however, there has been a 
revival of interest, associated with a markedly 
widened field of application for what are now 
termed investment castings. The future for this 
particular precision casting process is indeed bright. 

Long before the 1939 war, Mr. Dan Sharpe 
showed to British audiences a film showing the cast- 
ing of grey iron into iron dies by the Holley Car- 
bureter concern of America. The process was not 
really taken up, though some experiments were 
carried out, until, during the war, Mr. V. Jobson, of 
Qualcast Limited, made the first commercial instal- 
lation of what was by then known as the Eaton-Erb 
plant, and used it, inter alia, for the casting of incen- 
diary-bomb components. Since that time, the plant 
has found a permanent and important place in repe- 
tition iron foundry business. 


Post-war Exhibitions 


The post-war period, as is not unusual, quickly 
witnessed the staging of a national exhibition. 
Carrying the somewhat ridiculous title of “ Britain 
Can Make It,” it was in the opinion of the writer the 
most puerile effort ever staged as a national enter- 
prise. Last year, a second national effort—the 
Festival of Britain—was organized. With the pos- 
sible exception of the South Bank Exhibition, for 
which it was difficult to establish any underlying 
raison d’étre, the Festival was quite successful. 
There were some side-shows of exceptional merit at 
the Goldsmiths’ Hall, Lincolns Inn, and elsewhere. 
The Engineering, Marine & Welding Exhibition 
(biennial), the British Industries Fair (annual), and 
the various trade shows were resuscitated, and well 
maintained the interest they have invariably aroused. 
In both 1947 and 1951, latest developments in 
foundry equipment were housed in substantial sec- 
tions at the Engineering and Marine Exhibitions of 
those years. 

During the war, a praiseworthy and highly suc- 
cessful effort was made by members and officers 
of the Institute of British Foundrymen to continue, 
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as far as possible, normal activities. Some 
meetings were held during actual raids to the 
accompaniment of gun-fire, and bomb explosions. 
It is difficult to assess the reasons for the satisfac- 
tory attendances at these meetings, unless it be the 
limited opportunities there were for social gather- 
ings. No matter what the cause, the Institute during 
this last decade has made record progress. In the 
early part it played its full share in such matters 
as advising on the reduction of fuel-wastage in 
foundries. Committees were formed, and were 
active in most areas. The annual congresses held 
during the war and immediate post-war years, 
though essentially austere, produced a plethora of 
excellent Papers. Since the war, highly successful 
conferences with social getherings have been held 
in Birmingham, London, Cheltenham, Buxton, and 
Newcastle. The long-established technical council, 
under the wise and energetic guidance of Mr. John 
Gardom, Mr. A. E. Pearce, and Mr. L. W. Bolton, 
has produced a brilliant series of reports which 


have substantially enriched the foundry literature 
of the world. 


International Matters 


Almost immediately after the war, the writer 
visited Paris to renew contact with the Association 
Technique de Fonderie and will always remember 
the warmth of the reception which was accorded 
him. The next year, 1946, Mr. Makemson orga- 
nized a visit to the States. where an informal inter- 
national committee meeting was held. Thereafter, 
the International Committee of Foundry Technical 
Associations met annually, and under its auspices 
excellent congresses were staged in Amsterdam and 
Brussels. Last year, there was striking growth in 
the membership of the Committee by the readmis- 
sion of Germany, and the affiliation of about half- 
a-dozen new countries. The benefits derived from 
these international conferences have been appreci- 
ated throughout the world’s foundry industry. 


Education 

During the last fifty years the JouRNAL has 
printed more “tripe” about education than about 
any other subject, because everyone thinks he 
knows so much about the subject, whereas in truth 
the average person is abysmally ignorant. Many 
writers have not even taken the trouble to ascertain 
what has been or is being done, before rushing to 
the typewriter. However, there has been estab- 
lished during the last decade, the National Foundry 
College, the National Foundry Craft Training 
Centre, the Meehanite School, foundry apprentice- 
ship schools at Stanton, Newton Chambers, and a 
dozen or more of the larger foundries. Scotland 
has’ not lagged behind, and the light-iron-castings 
industry has provided noteworthy centres of instruc- 
tion, whilst again the larger foundries such as 
Harland & Wolff, J. & G. Weir, have inaugurated 
high-grade apprentice teaching systems. For adult 
education, the Institute has organized a series of 
foremen’s congresses at Ashorne Hill. Foundry 
subjects are taught in a large number of technical 
schools throughout the country, and during the 
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last ten years an increasing number of cancidates 
presented themselves for the annual examinations 
organized by the City and Guilds of London Insti. 
tute. This is the best possible evidence that the 
latter are being conducted on a sound basis. Finally, 
an activity not so widely known as it should be js 
the work being done by the British Cast Iron Re. 
search Association in this field, by methods varied 
to suit needs, including the holding of conferences 
on group subjects and individual tuition at the 
laboratories of the headquarters. 
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This year’s International Foundry Congress is being 
held in conjunction with the American Foundrymen’s 
Society Convention in Atlantic City, U.S.A., from 
May | to 7. Upwards of fifty Papers are being pre- 
sented, including exchange Papers from the participating 
countries of the International Committee of Foundry 
Technical Associations. The British exchange Paper 
is by Mr. W. B. Parkes on “Sand Control with 
Particular Reference to the Prevention of Scabbing.” 


Concurrently, there will be a large exhibition of foundry 
plant and machinery. 
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Existing State of Knowledge (circa 1901) 
Around this early period, 1900-1914, the influ- 
ence of the constituents of cast iron was little known 
or understood. There existed, however, a spirit of 
inquiry and a willingness to experiment. No know- 
ledge seemed to exist of the exact influence of 
total carbon or graphite content in iron—a patent 
for toughening iron by the addition of wrought 
iron to the cupola charge was taken out as early 
as 1846 (Patent No. 11,262.1846 by Sterling) and 
appeared to have been forgotten—Sterling appears 
to have produced this toughened iron in sufficient 
quantity to arrive at definite opinions, as he states 
that 70 per cent. of pig and 30 per cent. of wrought 
iron gave the best results. 

There is evidence, however, that it was not a 
period of complete complacency—a Paper by Wiist 
(Metallurgical vol. Il pp. 811-820) gave figures 
showing the effect of P and Si. on the solubility 
of carbon in iron, and the publication of Stead’s 
work on Fe/C/Si. alloys in a Paper to the British 
Association in 1910, and another Paper by Stead 
giving the results of his investigations on the effect 
of sulphur in iron, given to the Staffordshire Iron 
& Steel Institute in 1910, show definite interest. 
Further evidence of the increasing activity of this 
period is given by the publication of Keep’s book 
in 1902, which included a description of Keep’s 
test for shrinkage and porosity; again Southey in 
the Iron Age, vol. XXVI p. 283, wrote on the 
neutralization of the effects of high-sulphur con- 
tent in iron by increasing the manganese content, 
and demonstrated the removal of hard spots in 
cast iron by increasing the manganese from 0.16 
to 0.5 Longmuir distinguished the difference be- 
tween annealing and stress-relieving of castings, and 
published his findings in the Journal of the Iron & 
Steel Institute vol. I in 1909. 

Although the growth of cast iron had been 
known and commented upon by Beddoes to the 
Royal Society in 1791, it was not until this period 
(1900-1914) that the first systematic work was begun 
on this subject, published by Carpenter and Ryan 
in the Journal of the Iron and Steel Institute in 
1909, and by Outerbridge in a Paper to the Frank- 
lin Institute. 

Foundry Practice, Period 1900 to 1914 

While the earlier remarks show evidence of the 
scientific approach to the metallurgical problems of 
the foundry industry around 1900 to 1914, a cor- 
responding approach was developing towards the 
problems of foundry practice and processes. This 
was achieved by the extension of the scientific 
approach of the then existing engineering and other 
technological knowledge. Moulding machines be- 
gan to be more widely used—Tabor, Pridmore and 
Bonvillain and Ronceray were manufacturing and 
improving. Moulding sands began to be examined 
scientifically. H. Ries in the Proceedings of the 
American Foundry Association 1906, p. 63, pro- 
posed tests for permeability, porosity, refractoriness, 
life, strength and chemical composition, and ex- 
pressed a belief in the desirability of uniform round 
grains. Synthetic moulding sand was not discussed 
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extensively, but it is significant of the enterpiise of 
the period that such sands were suggested by W. J. 
May in the Paper “ Artificial Moulding Sand” 
given in the FOUNDRY TRADE JOURNAL, vol. 12, p. 364 
in July, 1910. In this paper, May pointed out the 
possibility of using silica sand rounded and classi. 
fied by water action (in other words, using valuable 
British glacial sand deposits) with the addition 
of clay preferably added as a slurry. Again this 
possibility was not immediately developed, and it 
was not until around 1930 that synthetic sands were 
used to any great extent, and not until nearer 1940 
have they become more widely used, though still by 
no means universally so. 

Sand Practice 


The increased use of sand-preparing equipment 
began to be apparent also, starting with the prepa- 
ration of the sand on the foundry floor. A sand 
cutter was developed in the U.S.A. in 1906, capable 
of cutting (i.e., mixing and aerating) 100 heaps each 
60 ft. long in 10 hours; this operation for obvious 
convenience being performed on the night shift. 
The changeover from, loam cores to oil-sand cores 
began also in this period, and became very gene- 
rally used by 1914. E. D. Frohman, writing in the 
Foundry of 1906 pp. 216-218, gave a core-sand mix- 
ture mentioning the use of flour, rosin,‘ linseed oil, 
fish oils and glutrin. The use of dextrine and lin- 
seed oil came later, and at a much later period the 
development of the prepared soluble starches with 
linseed oil. 

It must not be deduced from these references 
that the change to oil-sand core practice was im- 
mediate or, indeed, even speedy. It began with the 
smaller cores and indeed it was not until the de- 
velopment of sand-testing equipment that it became 
possible to apply the technique to larger cores 
due, mainly, to the difficulty of accurately control- 
ling “sag.” This control became possible later 
through green-strength determinations, and through 
a control of rate of air-drying. It took all of 25 
years of development and education to make the 
use of oil-sand cores anything like universal. 

It is a tribute to the present knowledge and scien- 
tific control in the foundry industry to know that 
it is now possible completely to change over a fun- 
damental foundry process within a year; such, for 
example, as the change from oil-sand practice to 
the use of synthetic resins, and to envisage the 
universal use of such materials within as short a 
period as five years. This latter statement implies 
a belief in a very much wider spread, or distribution 
of, scientific knowledge and technical control. 

Cupola Practice 

Cupola practice began to improve and felt, also, 
the benefit of the scientific approach to general 
foundry problems. Much attention was given to 
cupola dimensions and design, and advantage was 
being taken of the new knowledge obtained through 
chemical analysis of the raw materials used. It was 
not, however, until later, perhaps from around 1918 
to the present day, that full advantage was taken 
of engineering technique so as to develop better 
handling methods and better instructions to control 
the volume, pressure and humidity of the air blast. 
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It is interesting to note that Robert Buchanan, in 
“Principles and Practice of Foundry Works” 
(FOUNDRY TRADE JOURNAL, Vol. 9, August, 1907, 
p. 357), described the use of a basic lining in the 
cupola. He says the iron was hot and fluid, but the 
lining failed after six heats. He also had trouble 
during the first heat owing to reaction between the 
sand bottom and the basic slag. No analysis was 
given, so it is not known whether he obtained higher 
carbon by this method, thus giving the increased 
fluidity mentioned. The trial was discontinued, 
evidently through want of sufficient technical experi- 
ence, and only recently did Renshaw succeed in the 
project. It must be considered, however, that 
Buchanan’s gallant effort was evidence of the in- 
quiring attitude of his time. 

Moldenke’s Paper “ Modern Foundry Advances,” 
A.F.A. Transactions, 1915, p. 343, gave the fol- 
lowing as the most notable foundry advances from 
1900 to 1914: — 

(1) Pig-iron graded by analysis instead of 
fracture. 

(2) Introduction of machinery, especially mould- 
ing machines. 

(3) The study of raw materials, e.g., sands and 
fuels. 

(4) Machine casting of pig-iron. 

(5) The standardization of methods of analysis 
of pig and cast iron. 

(6) Classification of castings by analysis so as 
to control and permit the reproduction of quality. 

(7) The operation of foundries with laboratory 
aid. 

(8) Standard specifications for pig-iron, cast iron 
and coke. 

(9) The introduction of oil, gas, electricity for 
melting, and the addition of steel and alloys to 
charge. 

(10) The study of physical and chemical proper- 
ties of cast iron which have taker it out of the 
list of unreliable materials. 

(11) The improvement in 
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of any spectacular development. This seems to 
have been a period of consolidation of the 
advances already made, and the use of them for 
greater production in the foundries to meet the needs 
of the emergencies of a war period. It was, indeed, 
at this period that the increased use of steel in the 
cupola burden developed rapidly. J. E. Hurst, in 
1916, melted an all-steel charge in the cupola with 
success, and it was in this period also that the Lanz 
Perlit process was developed in Germany. This pro- 
cess consisted of pouring low-carbon and low- 
silicon iron into hot moulds, the low-carbon and 
low-silicon being most readily and economically 
achieved by high steel additions to the cupola charge. 


Post-1918 Metallurgical Progress 


From 1918 until the present day, progress became 
more rapid and more spectacular. Among the 
metallurgical processes probably the most impor- 
tant advance was the control of carbon content and 
type, and the control of the microstructure of cast 
irons. A noteworthy Paper was that on the 
“Mechanism of Graphite Formation” given by 
Norbury and Morgan, 1930-36, and that given a 
little later by Hanemann and Schrader in their 
Ailas Metallographicus in 1935, followed by the 
spectacular and steady work of Morrogh, leading to 
the development of nodular structure in iron in the 
“as-cast ” condition and with short heat-treatments. 

A reference to the rough chart (Fig. 1) outlines 
the improvement in cast iron in the last 50 years. 
It is difficult to picture accurately all the advantages 
of these new controls and studies; a rough and per- 
haps over-simplified classification would be that 
the control of carbon resulted in much improved 
strengths, and the study of micro-structure and alloy 
additions improved wear, heat-resistance, easy 
machinability and corrosion resistance. Table I 
illustrates the former, i.e., the advantages of carbon 
control. 

The combination of carbon control and the use 

















working conditions — light- a 
ing, heating, itation, safety PERIOD OF CONTROL OF CONTROL OF APHITE ict 
ca — c Faey -" a ~ PR remicaL COMPOSITION 9p CARBON CONTENT TYPE SIZE &DISTRIBUTION di 
7 ’ 50 6) 
development of foundry edu- ~ 
cation. ; 
z 
First War Period F407 
_ . - 
From 1914 to 1918 there is # 
little evidence in our libraries 3 20. 
© 
—s§ © 
. P ‘ ‘ 3 204 
Fic. 1.—Schematic Diagram illus- a 
trating how the Strength of Cast & ® 
Iron has varied with the Inci- w @ 
dence of Three Different Phases # lo ] 
of Control. Along with this & 
Evolution there has been a . 
Par 5 A Se 
— Development in Applica o— We =) TD ==) — 


Successive British Stan- 
dard Specifications have mirrored 
the Trends, each becoming Obso- 
lete as Higher Grades of Iron 
have been brought into General 
Practice. 





@-@ RAIN WATER & HOLLOWARE IRONS 
@ GENERAL ENGINEERING IRONS 
@ CYLINDER IRONS 
@ ACICULAR IRON 
© NODULAR IRON 


OSTRENGTHS OF IRON IN COMMERCIAL PRODUCTION 


I—BRITISH STANDARD 321. 1928 
TT BRITISH STANDARD 786.19: 





38 
BRITISH STANDARD 1452. 1948 








TABLE I.— Advantages of Carbon Control. 








Date. Tensile strength (per sq. in.). 





British Standard 
Spec. 321 


1928 9 to 11 tons (A. 11 tons, B. 9 tons on 
Brit ish Standard 


1.2 in. bar). 


1938 14, 17 and 20 tons on 1.2 in. bar. 
Spec. 786 
British Standard 1948 7 grades—10, 12, 14, 17, 20, 23, 26 tons 
Spec. 1452 on 1.2 in. _ bar. 


(Corresponding 
figures for 0.6 in., 0.875 in., 1.6 in. 
and 2.1 in. bars.) 





of alloys is used to obtain the highest of cast irons, 
alloys used being notably molybdenum, nickel, 
chromium and copper; these in various combina- 
tions producing the now well-known Ni-resist, 
Nicrosilal, Silal, Ni-hard, 30 per cent. chromium 
irons and the acicular irons. 

Recently, also, much further improvement, both 
in control and application, has been made possible 
by the new technique of inoculating metal, e.g., the 
addition to hot metal of small quantities of special 
alloys and materials. It could possibly be men- 
tioned here, also, the considerable influence of the 
automobile industry on cast iron and its production. 
This industry demanded, and succeeded in getting, 
good medium-strength iron (from 16 to 18 tons per 
sq. in. tensile on 1.2-in. bar), readily reproducible in 
quantity, for use in the manufacture of large quan- 
tities of complicated castings. These were produced 
by moulding machines and core-blowing machines 
using mechanization developed by foundry and 
production engineers, combined with accurate 
metallurgical control. 

It was in this period also that the most rapid 
advances were produced in the cupola as a melting 
unit, while other furnaces were being developed 
and used, such as the rotary furnaces, oil-, gas-fired 
and solid-fuel-fired and the electric furnaces, both 
induction and direct-arc. The cupola also received 
much attention and, indeed, has succeeded in re- 
maining the primary melting unit in more modern 
foundries. The standardization of the cupola dimen- 
sions became a necessity and received much atten- 
tion. The relationship between the melting rate 
and the diameter and temperature and stack height, 
were determined and fixed.. Tuyeres sizes and 
arrangements were studied, notably in the develop- 
ment of the balanced-blast cupola; and the hot-blast 
cupola was developed (e.g., the Griffin Wheel Hot- 
blast Cupola—patented in 1907, and by Shurmann 
earlier in Germany) and (Taft and Hallett— 
“ Balanced Air Feed,” in 1945). Water-cooled 
linings began to be operated and basic linings were 
studied and used (vide Institute of British Foundry- 
men’s Report and Renshaw’s Paper of 1943 in the 
FOUNDRY TRADE JOURNAL) and cupolas _incor- 
porating all these improvements may indeed soon be 


necessary due to the deterioration and scarcity of 
raw materials. 


Moulding Sands 


Perhaps the first sustained attempt in England to 
study moulding sands was Boswell’s Memoir on 
British Resources of Foundry Sands—published 
1918, followed by a later publication on a Compari- 
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son of British and American Foundry Practice, with 
special reference to the use of Refractory Sands— 
published by Boswell in 1922. In the first publica. 
tion, no physical tests were undertaken. only 
mechanical and geological analyses, as this volume 
was mainly an examination of British resources of 
natural ‘sands. In the second volume, British and 
American foundry practices were compared and 
reference was made to the use in America of syn. J 
thetic sand. These synthetic sands were little used § 
in this country at that period—probably they were 
first used in the steel industry. Round about 1930, | 
synthetic sands began to be more generally used in 
the iron foundries, and in 1940 their use received a 
considerable impetus due to the rapid expansion of 
the iron industry to meet the demands of the arma- 
ment requirements in the war period. 

A considerable help in their development and 
application was due to the publication of the stan- 
dard tests of the American Foundrymen’s Associa- 
tion in 1924, 1928, 1931, 1938 and 1944, and to 
the sands committees of the British Cast Iron 
Research Association, Institute of British Foundry- | 
men, the Iron and Steel Institute and the B.C.LR.A. 
L.B.F. Joint Sands Committee, and many Papers 
published in the technical Press, so many, indeed, 
on every aspect of sand technology in this period 
that it is impossible to give full references. 

These latter bodies were mainly, at first, interested 
in the control of sand quality, and in the instrv- 
ments and equipment necessary to give this control, 
but it was gradually and generally found that ease 
and accuracy of control could best be obtained by 
the use of synthetic sands, that is, the manufacture, 
in the sand-mixing equipment available, of a mould- 
ing sand by the addition of silica sand, clay and 
coal-dust, in accurately predetermined quantities 
and of selected quality. 

Parallel with this development in moulding sands 
went similar methods of preparation and control of 
the sands used for core-making. It is difficult, too, 
in this connection, to say whether development was 
due to scientific control or that the requirements of 
more rapid and more accurate core manufacture 
demanded this scientific application. It is certain, 
however, that scientific control in the core-shop 
has laid the foundation for further rapid develop- 
ments, e.g., the use of coreblowers, and the choice 
now available of a new variety of materials for 
core-making, such, for txample, as the use of | 
synthetic resins. 












































































































Dissemination of Knowledge 


One significant factor which has had as much 
effect as any of the foregoing on foundry industry, 
has been a wider dissemination throughout every 
section of the industry of all this accumulative 
knowledge, technique and practices; the conse- 
quences of this more widespread knowledge, indeed, | 
are incalculable. The progress of the industry is | 
no longer dependent upon the knowledge of a few, 
but must be accelerated by the combined and co- 
ordinated knowledge of the many. It is hard, 
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indeed, to know what occasioned this widespread 
information; the first place, perhaps, must be given 
to the existence of a more general and higher stan- 
dard of education, and to the establishment of 
technical schools, training centres, the Foundry 
College, the universities and research associations 
and to the activities of the technical institutes in the 
iron industry, mainly, to the Institute of British 
Foundrymen; but outside the educational facilities 
there also exists the work of the technical Press and 
auxiliary influences, such as the influence of com- 
petition and the influence of higher standards of 
wages and of living. Sometimes, too, there is the 
influence of what at first may have been considered 
restrictions, such, for example, as the influence of 
the present shortage of raw materials—other 
materials are either sought and used or more 
economical methods in their usage developed. There 
is a considerable influence, also to be taken into 
consideration, of change in attitude or frame of 
mind—there is no longer that striving for secrecy 
which isolated for some time many improved arts 
and techniques from general application. The 
modern general attitude of open display and dis- 
cussion stimulates rapid development and improve- 
ment. A wide and free discussion of technical 
Papers at branch meetings of the technical institutes 
illustrates “this point—a little knowledge is con- 
tributed individually, resulting often in a wider 
knowledge for many more. 


APPENDIX I 

In numerical order, Braidwood* gives the fol- 
lowing important points in foundry development 
(in each case, notes on relevant published data are 
appended) : — 

1. Rise in physical properties; (Impact test de- 
veloped 1947). 

2. Standard .of cupola operation greatly im- 
proved :—(quotes: Rambush & Taylor quenching 
a cupola, I.B.F. Proc. 1944-1945); also: patent by 
Longden for external heater for blast 1939; Taft 
and Hallett—Balanced air-feed 1945: Walbro’ 1938 
{report by Faulkner on that date, developed about 
1935): Basic Cupola—Renshaw 1943: Use of low- 
melting-point ladle additions to obtain a variety 
of compositions from the same base metal (Braid- 
wood I.B.F. Proc. 1948). 

3. Electric furnaces for special irons. 
quoted I.B.F. Proc. 1942/43.) 

4. Cupola control tests, (Control Tests for Grey 
Cast Iron I.B.F. Sub-committee T.S.6 1945-1946). 

5. Shrinkage, and gating and feeding: —Tim- 
mins, on shrinkage (B.C.I.R.A. 1941); Fry, on gating 
and feeding “ Preliminary Investigation of Metal 
Pouring by Cine-Radiography ” (I.B.F. Proc. 1944- 
1945): exothermic mixtures. 

6. ‘Mechanical handling, (Mechanical Handling 
in Foundries, by Mechanical Development Sub- 
committee, I.B.F. Proc. 1943-1944). 

7. Moulding and core sands—Sheehan, I.B.F. 
Proc. 1939-1940. 


(Twigger 


_*““& Decade of Progress in the Ironfounding Industry in 
Great Britain” (presented to the Association Technique de 
Fonderie). See Founpry TRADE JouRNAL, March 24 and 31, 
1949, and Appendix II of this article. 
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8. Core-blowing (Blakeborough’s ‘film “ Sand 
Storm Secrets.” 

9. Die-casting (Qualcast, Pollard, Redshaw & 
Payne, I.B.F. Proc. 1946-1947). 

10. Heat-treatment—I.B.F, Sub-committee T.S.17, 
1946-1947, 
ae Welding—I.B.F. Sub-committee T.S.23, 1945- 


APPENDIX II 


Below is a summary from other literature giving 
a review of developments in foundry practice over 
the period 1900-1950, and published during that 
period : — 

1. FLETCHER (J. E.) and Pearce (J. G.) Conti- 
nental foundry developments. B.C.I.R.A. Research 
Report No. R.15. October, 1925. 

Describes developments, principally in Ger- 
many, in general ironfounding practice and 
special irons. Comments on care taken over 
preparation of moulding sand, existence, even in 
small foundries of foundry laboratories (although 
no sand-testing was undertaken) use of soda ash 
for desulphurization of cast iron, employment of 
wedge tests, production of chilled castings and 
use of ferro-alloy briquettes. 

2. Everest (A. B.) Thirty years of progress in 
cast iron. FOUNDRY TRADE JOURNAL, 1939, v. 60, 
May 4, pp. 366-367. 

Abridgment of Paper given to various branch 
meetings of the Institute of British Foundrymen. 
Covers period 1909-1939. The writer points out 
that, in 1909, pig-iron grading by fracture re- 
ceived some attention but grading by analysis was 
in its infancy. Cast irons of tensile strengths 
ranging from 5 to 8 tons per sq. in., in current 
production. First national standard specification 
for cast iron 1928. Major development 1914 to 
1918 control of carbon by additions to cupola 
charges of steel scrap. Alloy cast irons not de- 
veloped until after 1918, and not in general com- 
mercial production until after 1928. Improved 
melting techniques and use of ladle additions 
appeared during period under review. 

3. ALLAN (J.) Two decades of foundry practice. 
FOUNDRY TRADE JOURNAL, 1940, v. 63, December 5, 
pp. 361-363, 372. 

Covers period 1920 to 1940. Refers to super- 
seding of hand-ramming moulds by the use of 
Sandslinger, jolt and squeeze machines; spraying 
and skin-drying of moulds; scientific control of 
foundry processes, especially sand testing; use of 
synthetic sands, influence of use of electric fur- 
naces upon production of high-strength cast iron. 
The writer comments on the “deplorable neg- 
lect” of apprentice-training common at the 
period of his article. 

4. FAULKNER (V. C.) Ironfoundry practice, 1919- 
1939. FouNDRY TRADE JOURNAL, 1940, v. 62, March 
14, pp. 208-210. 

Abridgment of Paper given to the Manchester 
Association of Engineers, junior section. Chief 
developments noted; increased attention paid to 
foundry layout, improved sand-handling equip- 
ment and methods; introduction of sand grading 
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50 years’ Ironfounding 


and testing with special reference to the standard 

test methods first published by the American 

Foundrymen’s Association in 1924, introduction 

of conveyors for removing castings, and of core- 

making machines, use of sand mixers, increased 
use of rotary furnaces fired by oil or pulverized 
fuel. The writer draws attention to the increased 
tensile strengths available in cast iron from 8 to 

14 tons per sq. in. in 1914. 

5. BRAIDwoop (W. W.) Ten years of progress in 
foundry technique in Great Britain. Fonderie, 
1948, No. 36, December, pp. 1401-1416. (In 
French.) Abridged translation in FOUNDRY TRADE 
JOURNAL, 1949, March 24, pp. 253-260, March 31, 
pp. 283-287. 

Comprehensive survey of the years 1938 to 
1948, referring to the earliest British standard 
specifications for cast iron and their requirements, 
as evidence of the increased strength of cast 
iron. Ultimate tensile strength expected in 1928 
11 tons per sq. in., had increased by 1938 to 14, 
17 and 20 tons per sq. in. and to a maximum in 
1941 of 23, in 1948 of 26 tons per sq. in. Other 
features of the period under review were; de- 
velopment of special cast irons, as e.g. acicular 
cast irons (1942); improved foundry training; 
increasing use of mechanical aids; appearance 
of completely-automatic moulding machines and 
core-blowing machines; mechanical chargers for 
cupolas; increased use of electric and oil-fired 
crucible furnaces; development of special types 
of cupola such as the hot-blast (1927) and basic- 
lined cupolas (1942). Reference is also made to 
the development of the Eaton-Erb method of 
die-casting iron, the wider application of heat- 
treatment to cast iron, especially for hardening 
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and stress-relieving, and improved methods of 
fettling such as Hydroblasting. 


6. BaLLay (M.) and CHavy (R.) Cast iron de. 
velopments during the past twenty-five years. 
Proceedings of the International Foundry Congres, 
at Amsterdam, 1949, pp. 55-64; (in French). 

Very detailed and comprehensive survey of 
developments between 1924 and 1949. The 
writer points out that very limited resources were 

available to the foundrymen in 1918. 

fluence of graphite shape and quantity upon the 


properties of cast iron was barely guessed at, 


alloyed cast irons were little used and heat-re. 
sistant irons were limited to the low-chromium 
and low-manganese types. 
vances during the period were the development 
of improved heat-resisting cast irons of the man- 


ganese-silicon and nickel-silicon types (1935), 
irons 


corrosion-resistant castings, special cast 
such as the austenitic; nodular and acicular irons 
obtained by modifying the graphite shape; the 
technique of inoculation, especially by ladle addi- 
tions of ferro-silicon or nickel, developed since 
1925; use of steel mixtures; increased use of elec- 
tric furnaces. The writer points to the in- 
creased demands made by successive American 
and British standard specifications as evidence 
of advances in the quality of cast iron produced 
during the period. Twenty-one references and 
diagram illustrate the increase in strength of cast 
iron over period 1830-1936. 
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How We Have Changed 


The first volume of the FOUNDRY TRADE 
JOURNAL had a 5 by 7} in. type area, double 
column. In the first 12 months it ran to 480 pages 
as a monthly, and stayed with this format until 
1908, when the pages had increased to over 700 in 
one year. In 1909 the type area was increased to 
64 by 9 in., still double-column measure. The 
JOURNAL became weekly in 1921, increasing its type 
area to 6 by 11 in., and over six months ran to 
over 500 pages. Late in 1927, the type area was 
increased to 83 by 11 in. and three columns were 
introduced. The largest single volume (physically) 
was in 1939, which incorporated a special annual 
review number covering 1938, a Congress Number 
and subsequent issues containing proceedings of the 
International Foundry Congress held that year in 
London. (In addition to 400 foundrymen resident in 
this country, the Congress was attended by about 
200 overseas delegates.) The total number of pages 
for the six months was nearly 600. This size (8} 
by 11 in.) was discontinued owing to war restric- 
tions, and during 1942 was reduced to a 6 by 7 in. 
format. Economies in space were introduced at 
this time in type size and illustrations, so as to 





continue to present the events and techniques of the 
time adequately. Even on the cessation of 
hostilities (and several times subsequently) paper 
restrictions again restricted both size and freedom 
of layout of the JouRNAL, yet, in 1949, the pages 
had increased to nearly 800 per volume. The type 
area per page was increased to 6 by 84 in., much 
in the interests of standardization, in January, 1950, 
and there was also a slight change in type size to 
make it more readable. Consequent on the in- 
creased page size, illustrations, too, were better pre- 
sented. It is hoped to keep to this present format 
in the foreseeable future, as it is a standard paper 
cutting, and of course size variations are cordially 
disliked by readers, bookbinders and librarians 
alike. Very few of the early volumes are known to 
be in existence, although, of course, complete sets 
are kept for reference in the offices of the JOURNAL 
and H.M. Patent Office, 25, Southampton Buildings, 
Chancery Lane, London, W.C.2. It is a continual 
source of surprise that photostat copies of articles 
from the JouRNAL of 30 or even 40 years ago are 
still being requested. Of course, some articles are 
out of print within a very short period. 
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5¢ 
Evolution of the 
Equipment Industry 


By J. BLAKISTON, M.I.Mech.E. 


When writing of the foundry equipment and plant of fifty years ago, care has to be taken to avoid 

decrying the achievements of those times. In many cases the company directors of those days were 

just as go-ahead as most of the progressive individuals of to-day. Although at that time managers were 

less hampered by bureaucratic restrictions, labour had to be handled just as carefully by whosoever 

was delegated to that task, in the same way as operational labour always will be, as long as the individual 
is allowed to exist as such. 


On looking back through the earlier issues of the 
FOUNDRY TRADE JOURNAL it is noted that many 
bold building conceptions were erected which, 
under present-day conditions, could not be repeated 
on account of the excessively high capital cost 
which would be incurred, and it would be correct 
to state that many of these buildings are still in 
existence to-day, and after minor modifications still 
stand as a monument to past enterprise. 

The type of engineering work at the close of the 
19th century differed considerably from that of 
to-day, and the foundrywork at that time catered 
for a much heavier type of component, with the 
repetition portion concentrating in the textile machi- 


Mr. 7. Blakiston is one 
of the pioneers of foundry 
mechanization as it 1s known 
to-day. He was apprentice- 
trained at the Clarence Iron 
Works of Bell Bros., Limited, 
and later became draughtsman 
on plant development and re- 
construction. After amalga- 
mation with Dorman Long & 
Company Limited, he was 
promoted to superintendent of 
the engineering shop. Subse- 
quently he transferred as 
works manager to the 
Middlesbrough Iron Works, 
and was engaged on organiza- 
tion of the foundries. In 1936 
he was appointed by William 
Asquith, Limited, to manage 
their subsidiary, Modern 
Foundries Limited. Halifax, 





nery and railway-component sections. Similarly, 
the light castings industry, catering for the build- 
ing trades, appeared as a trade unto itself, with a 
flourishing artistic section, as fashion dictated orna- 
mental ironwork, ranging from fireplace over- 
mantels to building adornments. 


Electricity was just coming into universal use 
and the implications of its adoption were not then 
fully understood. There was no such thing as an 
apprentice-trained electrician, the bulk of the elec- 
trical knowledge available having been picked up 
by any skilled man who was sufficiently enthu- 
siastic to take an interest in this new development. 


and later, pioneered training 
female labour to undertake 
all heavy foundry operations. 
In 1944, he undertook the re- 
organization of a large group 
of foundries in the Martin- 
Burn organization in Bengal, 
India, and two years after- 
wards commenced practice as 
an engineer and foundry con- 
sultant on his own account. 
Mr. Blakiston is a member of 
the Institute of British 
Foundrymen, the Institution 
of Mechanical Engineers, and 
the Institution of Production 
Engineers. His educational 
activities are well-known, 
and he has presented many 
papers to the Institutes of 
which he is a member, and 
to other learned societies. 
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[Taken from “* Modern Foundry Practice,” by John Sharp 
(published 1905). 


Fic. 1.—Early Layout of Two Cupolas, served by a 
Hydraulic Lift. 


Metals 

In the same way, the metals in common use 
were somewhat different from and fewer than the 
many which are in vogue to-day, and were mainly 
confined to the ordinary grey-iron, high-phosphoric 
mixtures adjusted by ‘hematite additions, together 
with straightforward bronzes and brasses, the only 
other general exception being malleable iron, which 
was well-established. Aluminium was practically a 
chemical curiosity, while steel castings were then in 
their infancy, and generally regarded with distrust. 
In those days, welding techniques had not been de- 
veloped, and the absence of this recovery method, 
coupled with the cutting tools then available in the 
machine-shop, ruled out many of the alloys and 
metals which are common to-day. 


Early Plant 
The end of the Victorian era when British in- 
dustry was on top of the world was conspicuous 
for the amount of mechanical engineering inge- 
nuity introduced to overcome problems of opera- 
tion, by methods which would to-day appear to be 
elaborate. lt must be remembered, however, that 
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the commonplace of to-day in regard to eizctric 
plant, proprietary units and proprietary mai rials 
was then practically non-existent. The foundry 
operator had to solve many of his problems and 
make the equipment, and do all this from scratch 
without any outside help or guidance. The typical 
plant and equipment of the average foundry would 
not extend beyond the melting plant, consisting of 
alternately-used cupolas or natural-draught  air- 
furnaces, drying stoves, a limited amount of sand- 
preparation equipment, cranes, and in some cases 
specialised moulding machines of a simple nature. 
There were other facilities, mainly to assist the 
fettling and dressing of castings, and it is probable 
in this section, where more up-to-date mechanical 
aids to production were more apparent, that the 
sand-blast plant and pneumatic chisel had already 
become established, together with grinding 
machines, including flexible-shaft units. It must 
be remembered that the only common type of 
prime-mover then available was the steam-engine, 
occasionally supplanted by the gas-engine, and 
power transmission was confined to rope and belt 
drives, with hydraulic-fluid transmission as a major 
refinement in the better-equipped foundries. Air- 
power transmission for moulding-machine opera- 
tion was the exception, and it will be noted that 
many moulding machines advertised in this period 
were specified to work on either air or steam on the 
assumption that it was easier to use steam direct 
than to convert it by a prime-mover into com- 
pressed air with the corresponding losses. Air 
pressures, on account of inefficient equipment, were 
rated much lower. In some ways, the heat 
dispersed through the shops and on to the mould- 
ing-machine pattern-plates may have been an 
unremarked asset which has had to be replaced 
to-day by special shop-heating and _ individual 
systems of pattern-plate warming. On account of 
transmission difficulties, portable plant was the ex- 
ception. Portable dryers—beyond coke braziers— 
were very rare, and when used had to be run in 
conjunction with a _ centrally-located shop-air 
draught system. 
Labour 


Labour was relatively plentiful, and although the 
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[From Sharp’s “‘ Modern Foundry Practice.” 

Fic. 2.—Mechanical Riddling Machine for Foundry 
Sand; note the Use of a Bucket Elevator. 
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[Courtesy Tilghman’s Patent Sand Blast Company, Limited. 


skilled founder received a good wage, averaging 
over 40s. per week, which represented a high pur- 
chasing value for those days, it was considered by 
many senior executives to be uneconomic to install 
the improved methods which were becoming 
known, the general attitude then being that it was 
easier to replace a man than to repair a machine 
breakdown, or, putting it more crudely, the policy 
was to follow the easiest course. Even at that time, 
economic repercussions, although inevitable, usually 
lagged a considerable time behind the cause. An- 
other aspect was the inherent pride in individual 
skill by the craftsman, and the attitude was that 
mechanical aids and helps were only adopted by the 
foreigner on account of his ignorance of skilled 
methods instead of realising that in actual fact 
the foreigner was starting where his British counter- 
part was leaving off. Another factor which retarded 
the general acceptance of foundry mechanical de- 
velopment was the general policy of restrictive 
labour which was coming into prominence, and 
already authoritative sources were predicting the 
end of British world superiority in commerce in 
favour of that of America and the Continent. The 
worst of these predictions have not been fulfilled, 
but nobody now denies the loss of this superiority 
and the necessity to exercise every effort in order 
to retain what has been left. 


PLANT 50 YEARS AGO 


Returning to the foundry of 
the early 1900s and taking each 





Fic. 4—Hand-operated Travelling 
Crane, operated from the Plat- 
form incorporated. Some types 
of Crane were equipped with a { 
Steam Engine on the Overhead 
Platform for providing a Power 
Drive. 
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Fic. 3.—Early Model of a Com- 
pressed-air Sand-blast Apparatus 
with a Flexible Blasting Pipe 
(circa 1904). 


item of plant as if it were being 
considered by the then-known 
facts, the following items of plant 
would most likely have been re- 
viewed : — 


Cupolas 


There were many types of 
cupolas from which to choose; in 
fact, as many as are in vogue to- 
day, embracing systems of blast 
control which differ very little 
from the present-day balanced- 
blast cupola, through a variation 
of designs even extending to a 
cupola worked on a suction prin- 
ciple, combining its functions 
with those of a gas producer. If 
possible, the contour of the land 
would be taken into account to 
facilitate charging, but where this was not 
possible, the charges would be lifted to the 
cupola platform by means of a direct steam winch, 
with the hydraulic hoist as alternative (Fig. 1), or 
even a counter-balanced gravity water-tank system. 
While these systems catered for the larger cupolas, 
many of the smaller furnaces had their charges 
carried up to the platform level by manual labour, 
which may account for the number of cupolas of 
low stack height associated with the practice of that 
time. Although fixed cupola-bottoms were 
common, the drop-bottom cupola was coming into 
use, but was still looked upon with suspicion, and 
as a potential source of danger when operated on 
large furnaces. The blowing equipment would 
comprise a  paddle-type semi-positive blower 
directly coupled to a steam engine, although in 
some cases a gas-engine driving a fan via belting 
was regarded as a modern innovation. Hot-blast 
cupolas were not then in use in iron foundries 
but were quite common for smelting iron ore in 
conjunction with blast-furnace plant and Bessemer 
converters which were then a normal method of 
producing steel in bulk. The blast was heated in 
the blast-furnace hot-blast stoves and an extremely 
high degree of melting efficiency was obtained. 











[From Sharp’s 


** Modern Foundry Practice.” 
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Fic. 5.— Mould Con- 
veyor, installed in 1899 
showing integrated 
Moulding, Pouring and 
Cooling. Apparently, 
Snap-flask Moulding is 
being carried out: 
Drop - bottom Cupolas 
seem to be in Vogue 
and Additional Interest 
is provided by the 
Worm Drive Overhead 
for the Mould Con- 
veyor. 


[From Simpson’s ‘‘ Development of the Metal Castings Industry.” 


Sand Milling 


There were definite schools of thought as to the 
advisability of milling foundry sands, and the deci- 
sion was very often influenced by the source of 
supply. In many cases, no milling equipment was 
installed and extra toughness was imparted to the 
sand by treading it out prior to riddling it manually 
over the pattern. This system is still practised in 
a few foundries. Although milling was not general, 
it had become accepted that some form of riddling 
or screening was desirable to contribute towards 
obtaining a better finish on the casting surface. 
These rotary sieves or reciprocating riddles in some 
cases were operated mechanically (Fig. 2). Pan mills 
were used more often for the preparation of loam 
and tough sand for dry-sand applications. Many 
experiments were made as to the best type of roller, 
and the result of this early experience has determined 

present-day practice for sand milling. 


Mould and Core Drying 


Mould and core drying would be carried out at 
that period by the lighting of large open fires either 
in suspended baskets inside the mould or on a 
sheet of metal placed above the mould. Large 
stoves were in general use, but little attention was 
paid to their efficiency, and it was assumed that it 


was the heat and not the circulation factor which 
governed good drying technique. The provision 
for air circulation other than that induced by natural 
draught was the exception, but many ingenious 
systems for burning producer-gas were tried out in 
some of the larger foundries. 


{From Treiber’s ‘“‘ Foundry Machinery ” (published 1913). ; 


Fic. 6.—Rotary Moulding Machine with Turnover 
Plates. 
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Fic. 7—Battery of Modern-type Batch Sand Mills, by 
August's, Limited. These were quite recently 
installed in a Large Mechanised Foundry in India, 
where the whole scheme was carried out by British 
Engineers. 


It was already realised that there was a demand 
for a compact efficient type of stove for drying small 
cores and proprietary units were already appearing 
on the market. A FOUNDRY TRADE JOURNAL adver- 
tisement of 1902 illustrates a unit, of this nature 
equipped with five trays complete with combustion 
stove and valves at a named cost of £18, which is 
rather a startling contrast to the present-day prices. 


Fic. 8.— Modern Core-turnover 
Device incorporated in a Roller- 
conveyor Line for Heavy Cores. 
Two Main Tables are carried 
between the Circular Trunnions 
which are rotatable on Rollers 
and One of the Tables is adjust- 
able for Clamping the Corebox 
between. For Loading and Un- 
loading, the Tables come into 
line, respectively, with Arrival 

and Delivery Sections of the 

Roller Conveyor. 
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Fettling 


In the fettling shop a number of systems were 
already fully proved and established. Although in 
most of the factories the cleaning of castings still 
utilised only hand methods, some of the more 
progressive foundries had already installed sand- 
blast systems, although up to that time they only 
used a natural silica-sand abrasive and not shot 
(Fig. 3). With the introduction of manufactured 
grinding wheels, then known as emery discs, it was 
generally realised that an efficiently-operated grind- 
ing head was an asset in every foundry, but these 
machines were run without any attempt at guarding 
or dust suppression. Again, at this date it was 
possible to buy a 24-in. double-headed grinding 
machine for £24, a figure less than the present-day 
cost of a pair of stones. 


Lighting and Amenities 


Amenities for the moulder were practically non- 
existent. Some of the more-advanced firms pro- 
vided a mess-room, usually a place where a boy 
warmed any meal brought to the works by the 
operator. Washing was done in a bucket anywhere 
in the foundry, and the only source of hot watei 
was that obtained by the operator placing his bucket 
over a hot casting. Although one may look askance 
at this lack of amenities, it must be understood that, 
by the standards of those days, they were accepted 
by the operator, and when attempts were made by 
the more enlightened firms to install improved facili- 
ties, it was only in exceptional cases that they were 
fully appreciated. The lighting usually consisted of 
open-flame gas-burners and any concentration of 
illumination was obtained by means of a wick lamp. 
In some cases, electric-arc lighting was being intro- 
duced, but the dazzling effect and the contrast when 
the moulder looked down the mould, created certain 
objections to this method of illumination. No pro- 
vision for heating was made, as in most cases it was 
found, on account of the steam transmission pipes 
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and a number of open fires used for drying purposes, 
that the foundries were heated to a reasonable 
degree of warmth in winter, and were sometimes 
excessively hot in summer. As one cynical owner 
remarked, the only heating system he would con- 
sider was that generated by a hard-driving foreman. 


Lifting and Handling Facilities 


Although very few aids other than cranes and 
skips were available for handling, the average 
operator, on account of the manual effort involved, 
became extremely efficient at handling large ton- 
nages of material with the minimum of effort, avoid- 
ing waste and excessive lifting with an extreme 
degree of efficiency. 

In some cases, the tonnages handled were pheno- 
menal and the number of box-parts put down per 
working day would still compete to advantage with 
many present-day mechanised projects. When work- 
ing at this rate, the moulder learned many short 
cuts, which were the “ know-how ” of his produc- 
tivity. It is rather ironical that a lot of that horse- 
sense and slickness is not so apparent to-day, and in 
many cases has to be planned and demonstrated by 
a third party. 

The cranes available were hand-operated for the 
lighter lifts, while the heavier cranes, although hand- 
Operation was not excluded, were generally driven 
by a complicated rope or sliding-shaft system. Some 
foundries preferred to have a steam boiler and driver 
on the crane carriage itself (Fig. 4). 
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Hydraulic lifting equipment was installed in many 
foundries, and this system attained a high degree of 
efficiency. The smooth operation has yet to be 
equalled by the more modern systems which have 
supplanted it, and to witness a heavy ladle of metal 
being transferred the full length of a foundry bay 
by swinging it from one pillar crane to another 
must have been a spectacular sight. 

Electrical cranes were just making their appear- 
ance and were usually of heavy construction, 
operated on direct current. The problem of that 
day was one of providing an efficient and reliable 
control system, and the use of electric cranes did 
not become universal until this troublesome problem 
had been solved. 

It will be noted from the above description of 
past operation that flow mechanisation was prac- 
tically non-existent as it is known to-day, although 
there were some cases of its application in a special- 
ised form in some of the more progressive textile 
foundries, the larger of which would employ up to 
1,000 operators, to cater for an industry at the peak 
of its prosperity. 


Continental Developments 


The impact of foundry inventions in the first 
decade or so of this century came from abroad, 
particularly America, France and Germany. As 
previously stated, these developments were decried 
in the United Kingdom on account of the local 
confidence in the superior production to be obtained 
from the inherent skill of the British workman, 
although this argument could not be applied to 


»Fic. 9—Overhead Con- 
veyor-type Wheelabra- 
tor Plant for Mechani- 
cal Shot-cleaning of 
Domestic Bath Castings. 
This Plant is provided 
with Five  Impellor 
Wheels, 194-in. dia., 
located in Staggered 
Positions on one side 
of the Chamber. The 
Currier Hooks are 
arranged to rotate as 
they pass in Front of 
the Wheels. 


(Courtesy Tilghman’s Patent Sand Blast Company, Limited. 
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France, which country probably had a longer 
tradition of skilled moulding techniques. 


These Continental developments seemed to con- 
centrate on providing mechanical appliances for 
eliminating the skill of, or a tedious process carried 
out by an individual, and it is difficult to pick out 
any specific machine in present-day use which did 
not have an early prototype then made as efficiently 
as technical development would permit with the 
materials and knowledge available. Already attempts 
were being made at full plant mechanisation, and 
a mould conveyor was installed as early as 1890 
with integrated moulding, pouring and cooling 
stations (Figs. 5 and 6). 


POST-WAR (1914-18) PROGRESS 


The end of the 1914-18 war heralded a marked 
change in engineering trends. As is usual during 
a war period, considerable technical advancement 
had been made, which in due course was turned to 
the art of peace. The advent of the motor-car and 
the generally lighter trend in engineering presented 
what appeared at that time revolutionary demands 
to the foundry industry. These were coupled with a 
rise in labour values and at the same time there was 
the necessity to meet increasing foreign competi- 
tion. In many Cases, the foreigner now took pre- 
cedence in some of the new developments in pro- 
duction methods, which in turn cheapened the price 
of the article in spite of repeated wage increases. 
Unfortunately, many concerns, in an endeavour to 
meet these changing conditions, purchased foundry 
machinery and plant, expecting it to solve all the 
problems, without having the slightest conception of 
the implications involved and the services necessary 
to bring these units into economic production. It 
was quite common for companies to instal a mould- 
ing machine or a Sandslinger in a foundry and imme- 
diately expect the machine to operate and produce 
a flow of moulds equal to the high-output figures 
quoted by the suppliers, which had been obtained 
in highly-efficient organisations abroad. It was not 
generally realised that the machines represented only 
a small item of the cost and that moulding boxes, 
tackle and other services complementary to the 
installation would be necessary, in aggregate exceed- 
ing the cost of the machine many times. As a result 
of this misconception there were a number of 
failures, and in many cases first-class machinery was 
discarded and a reversion was made to the old pro- 
duction methods, for, as a few years passed, wages 
were on the decline and ample labour was becoming 
available. 

Some of the more farsighted firms, however, had 
realised the magnitude of the problem and called 
in the assistance of advisers from abroad, and even 
purchased complete mechanised units for importa- 
ion into the country. The industry today owes 
much to the spade-work and courage of these 
pioneers who established and proved the correctness 
of the foundry mechanisation trend. The new 
mechanised plants thus established in this country 
were talked about, and in spite of some labour 
Opposition (which seemed to vary in different dis- 
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{Courtesy Luke & Spencer, Limile . 


Fic. 10.—Latest Model, Heavy-duty Floor Stand 
Grinder, with Self-contained Dust-extraction 
Plant. 


tricts), the industry as a whole came to realise that 
in many sections of the foundry business it was a 
case of adopting mechanical aids even to the extent 
of full mechanisation or to retire from the scene. 


British Equipment Development 

Several British firms specialising on the manufac- 
ture of conveying and elevating equipment under- 
took the adaptation of their product to the purpose 
of handling foundry materials, and as a result of 
these pioneer efforts in a new field, other firms 
gradually took up the manufacture of foundry con- 
veying equipment, making it their speciality. It 
was very soon realised that the handling and con- 
ditioning of sand and the manufacture of continu- 
ously-operating machinery to work in conjunction 
with metallurgical processes was a specialised science. 
Sand, in its various conditions, behaved in an en- 
tirely different manner from other materials, with 
its characteristics varying with each new installa- 
tion. Although up to then (the early ‘thirties) the 
British industry had lagged behind, as a result of 
the number of calls made on it for versatile and 
extreme foundry operating conditions, the mechan- 
ised foundry industry of this country gradually came 
to the forefront, and it can be stated to-day with 
some authority that it has now reached a degree of 
proficiency such that it virtually holds a world lead. 
This was proved in a practical manner during the 
1939-45 war, when many restrictive labour practices 
were dropped and the industry proved itself capable 
of building up phenomenal outputs at extremely 
short notice utilising mixed labour forces. 


DEVELOPMENT OF FLOW-PRODUCTION 


The acceptance of flow mechanisation established 
the necessity for new types of plant and modifica- 
tions to many of the accepted moulding-machine 
designs, although generally the basic principles of 
operation remained the same. These developments, 
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directly associated with full 
mainly as follow: — 


Sand Mills 


The earlier type of sand mill had to be re-designed 
so that it could be discharged into the sand system 
without stopping. In the same way, it could be 
instantaneously loaded, thereby increasing the capa- 
city of the mill to nearly double that previously em- 
ployed. This system is known as batch milling 
(Fig. 7). The next step was the adoption of the con- 
tinuous sand mill, and between the two, most 
foundry milling and preparation requirements are 
now catered for. On some projects, the sand mill 
merely becomes a component to facilitate the addi- 
tions of moisture and other ingredients, natural or 
synthetic. The control of these operations is fast 
becoming an exact science and devices to assist in 


this control by electronic and other methods are 
being developed. 


mechanisation, are 


Conveyors and Elevators 


Practically every type of conveyor finds a place 
in the scheme of foundry mechanisation, ranging 
from gravity-roller, belt, pulley, slat, pendulum, and 
a host of other variations generally modified to 
meet foundry conditions. The elevating systems, 
apart from direct crane lifts, appear to be concen- 
trated on the vertical belt and bucket type, alter- 
natively with the inclined or vertical skip-type of 
elevator. Development is taking place utilising pneu- 
matic systems or direct mechanical projection, which 
have achieved some degree of success in specialised 
cases. 

Knock-outs 


The mould knock-out station has become one of 
the most important units of a mechanised project 
and the mechanical knock-out was often imported 
until 1945, when several knock-outs of British 
manufacture, both mechanical and electrical, were 
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(Courtesy Pneulec, Limited. 
Fic. 11.—Combined Sandslinger and Turnover Moulding-machine Unit for the Production of Large Moulds. 


placed on the market and achieved considerable 
success. When considering a mould knock-out, an 
unenviable choice has to be made between the 
factors of moulding-box damage or a prolonged 
shake-out period, although industry has now the 
choice of’ either mechanical or electrical systems, 
one of which usually meets the requirements with 
a high degree of efficiency. 

The knock-out area, on account of the concen- 
tration of process work, i.e., the ejection of hot 
castings and the starting point of the sand system 
and moulding-box return, becomes one of the focal 
points of the foundry. Not only are difficulties 
encountered here because of the heat and fumes 
released, but, unless careful planning is resorted 
to, continuous manual effort is required, which is 
unattractive to operators... Considerable develop- 
ments have taken place to eliminate the dust and 
fume hazard and to secure partial separation of the 
materials involved, so minimising the arduous ° 
labour required. The realisation as to the necessity 
of removing the hot castings as quickly as possible 
from this vicinity to avoid heat concentration has 
led to the adoption of several ingenious devices, 
usually culminating in a continuous conveyor 
system, which often combines cooling facilities with 
ultimate delivery of the castings to the fettling shop. 


Mould Stoves 


The construction of mould stoves has become a 
specialised art. A modern stove utilises heat with 
the utmost conservation, re-circulating the air in 
some instances to achieve this. It has become 
fully realised that heat-insulation and not massive 
construction is the criterion of a good stove, and 
a modern design allows for the repeated expan- 
sions and contractions to be accommodated so that 
cracks in the fabric, which cause heat losses, do not 
develop. Temperature control has become an 
essential of the installation, whilst alternative fuels 
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are used with like degree of success, depending on the minimum of effort is required to operate the 
the economics of the site position. stove doors; in some cases these doors are power- 
Mechanical fittings have been studied so that operated, while special locking devices enable a 
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Fics. 12 AND 13.—Alternative Layouts for the Mechanised Production of Heavy Moulds utilising Sandslingers 
and Herman Rollover Machines. 
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Fic. 14.—Battery of Four Large Cupolas with Common 
Mechanised Charging Arrangements using a Snout 
Crane handling Drop-bottom Buckets. 


close fit to be maintained to minimise heat loss. In 
the same way, frictionless stove-bogeys have been 
devised to reduce the effort required to move these 
heavily loaded units to a minimum. 

Developments in core-making have called for 
different types of mechanical continuous stoves 
both of the horizontal- and vertical-chamber types, 
working on a fixed time cycle. These types have 
become extremely popular, particularly the vertical 
one, which requires a minimum of floor space for 
highly-efficient operation, coupled with an extremely 
high output. 

Core-making 


The change which has taken place in the com- 
mon foundry component during the last fifty years 
has demanded an entirely new conception of core- 
making. Core-making methods have been improved 
at the same time as the general acceptance of oil- 
sand and other binder practice, which, in turn, re- 
quires special mixing plant. On account of the 
large weight of cores often required per ton of 
castings produced, parallel developments as regards 
mechanisation have had to take place in this de- 


MARCH I5, 195) 


partment, and conveyors and other devices fo; 


handling are just as necessary to-this section as they 


are in various other foundry departments (fig. 8), | 
Special core-making machines have been evolved 
generally using air as a sand-carrying medium, this 
being the basis of what is now referred to as core. 
blowing practice. Core-blowing machines are 
generally classified into reservoir and cartridge types 


of which there are a number of designs now jp | 


existence. 
Fettling and Dressing 


It was pointed out earlier in this article that the 
fettling and dressing department was the earliest 
section of the foundry to receive attention with re. 
gard to mechanical improvements, and this interest 
has been continuously maintained. The original 


pioneer emery grinding wheel has given place to 7 
a high-speed grinding unit using special vitrified | 


stones. The Grinding of Metals Act, which came 
into force in the early 1920s laid down certain 
stringent regulations with regard to dust suppres. 
sion and now the fettling department in many foun- 


dries is tending to become one of the cleanest of the 7 


foundry sections. It is realised that apart from the 
safety of the worker, it is in everybody’s interest 
to maintain cleanliness, and nearly all plant is now 


equipped with dust-collecting ducting. Large intri- | 


cately-cored castings can now be de-cored by means 


of the Hydroblast system using an abrasive carried | 
in a water system which cuts out hard cores and | 
ashes, with an absence of dust, thus simplifying § 


an unenviable foundry task which operators are 
generally reluctant to undertake. Blasting plant 


using sand has been supplanted by the general use of 7 


metallic abrasives and a further trend is for the unit 
to have no operator inside it but to work on its own 
automatic cycle, the shot being flung on to the com- 
ponents to be cleaned by means of high-speed 
yotating impellers. The method of charging and 
presenting the component to the stream of metallic 
grit or shot has again becomé a matter for special- 


. ised consideration, and it can be claimed that these | 


developments have resulted in a noticeable improve- 
ment in working conditions and at the same time 
produced an infinitely superior product (Fig. 9). 
Power-operated hand tools have shown only minor 
advances recently. Pneumatic hammers, apart from 
quality, have shown very little change in design, 


although operators have now accepted these aids as | 


part of the general equipment of the average 
foundry. Portable grinding machines have shown 
a more spectacular improvement, although the 
original flexible-shaft machine still has its use. The 
adoption of the latest high-speed grinding wheels 
has necessitated higher speeds which have been met 
by modifying the design of the electric or air motors 
integral with the unit (Fig. 10). . 

In many cases, the original tumbling barrel still 
proves to be one of the most efficient cleaning 
methods for some of the smaller types of compo- 
nents. The early objections to these units have 
been met by the addition of dust-exhausting systems 
combined with acoustic repression chambers, 
which, in most cases, renders the plant practically 
sound proof. 
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Portable Plant 


The common use of electrical power-transmission 
has enabled several of the earlier ideas of portable 
plant to be implemented, and it is now the normal 
practice to have small portable units in operation 
in the foundry immediately adjacent to the place 
where the service is required. The most-common 
units are portable mould driers, the correct opera- 
tion of which has done much to eliminate objection- 
able smoke and dust created by the open-fire method 
of drying. There are also several makes of sand- 
conditioning and cooling units, one of the most 
popular being the “ Royer,” which can throw con- 
ditioned sand directly into a mould or hopper. 

The hazards associated with electrical distribu- 
tion for portable tools have been reduced to a 
minimum by the introduction of the high-cycle 
method of power distribution, where the current is 
reduced to a safe voltage, while the periodicity of 
the current is stepped up, enabling extremely high 
rotor speeds with a maximum starting torque to be 
achieved. This electrical system has proved excel- 
lent for small-wheel grinding operations and heavy 
stock removal with a minimum of effort and has 
lightened the effort required by the foundry dresser. 


Motlding Machines 


The principles of the earlier type of moulding 
machine have now been consolidated into various 
accepted systems of machine moulding, the basic 
methods being jolting, squeezing and slinging. It 
is now the practice for a modern machine to com- 
bine one or more of these methods as part of its 
sequence of operations, although this merely repre- 
sents the replacement of manual ramming by 
mechanical means. The latest refinements of mould- 
ing machines have been to adapt them to flow 
mechanization, which may be a combination of the 
turning-over, stripping and box loading and un- 
loading devices. 

All the above motions in some cases are being 
brought under the operation of an automatic- 
sequence control. The full realization of these 
potentialities has been brought to fruition in the 
case of some of the larger types of moulding opera- 
tions by combining the Sandslinger method with an 
independent turn-over unit, linking the plant together 
by conveyor so as to permit instantaneous box load- 
ing and unloading. By including sequence pattern 
changes, it has been possible to achieve phenomenal 
outputs (Figs. 11, 12 and 13). 

Power-operated moulding machines, where they 
have adhered to the earlier principles, have had 
their contours re-designed to give a streamlined 
effect so as to facilitate cleaning. At the same time, 
the design has been modified to give better protec- 
tion to the moving parts from the incursions of 
abrasive sand. The majority of the machines are 
worked by compressed air at a nominal pressure 
of 80 lb. per sq. in. In some cases, machine move- 
Ments are controlled by air/hydraulic motions to 
ensure smoothness of action. The magnetic mould- 
ing machine has come into use and has proved very 
effective for plate-like components. Hand moulding 
Machines are still used for some applications, but 
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in most cases these machines have remained un- 
altered from their prototypes. 

The last fifty years has witnessed the establish- 
ment of centrifugal casting of pipes, wheel-blanks, 
etc., to a commercial basis, and during this period 
this process has become the established method of 
pipe production. Although the centrifugal casting 
system has been known for a long time, a consider- 
able amount of technical research was necessary 
before the process could be perfected. This had to 
be backed by a combination of mechanical design 
which practically ruled hand craftsmanship out of 
the picture. Present-day research indicates that this 
centrifugal spinning can be improved much further 
to include castings ranging from thin-walled pipes 
to cast-steel gear clusters. 


Cupola Practice 


Mechanical charging of cupolas of all sizes has 
now become an accepted method and can be fully 
justified on most installations. There is a wide range 
of systems available, many of which incorporate 
weighing facilities which fit into a stockyard layout 
with the object of reducing handling labour to a 
minimum (Fig. 14). Many experiments have been 
made as to the thermal economies to be derived from 
controlled hot-blast systems, and the introduction of 
basic-lined cupolas, along with the problems of the 
high heat-conductivity of the basic materials, has 
directed research work into the possibilities of 
water-cooled installations. At the present date, 
these systems have proved satisfactory for certain 
specialized processes, but as yet have not been 
generally adopted. As the price of fuel and the 
cost of labour progressively increase, it is obvious 
that many of these heat-conservation experiments 
will enter into more and more commercial under- 
takings. 

Conclusions 


In conclusion it can be stated that over the last 
half-century the British foundry-equipment industry 
has established itself with a high reputation through- 
out the world, even penetrating into those countries 
from which the original ideas sprang. This special- 
ized industry has reached such proportions as to 
warrant the establishment in 1925 of the Foundry 
Trades Equipment and Supplies Association, the 
principle and objects of which are to promote and 
support the welfare of foundry equipment and 
supply traders. During the recent war, this Asso- 
ciation was re-organized to give increased service 
to the foundry industry both at home and overseas, 
and at the request of the Board of Trade, an export 
group has been formed, which indicates the growing 
importance of this section of industry. 

Since the publication of the first issue of the 
FOUNDRY TRADE JouRNAL fifty years ago, practically 
every foundry development has been reported on in 
an unbiased manner, which has made this magazine 
one of the most widely-circulated technical journals 
in the world, and the JourNAL should be included 
in allocating credit to the whole industry for turn- 
ing within its lifetime the equipment side of 
foundry-work from a meagre importing unit to a 
healthy exporting industry. 
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(Continued from page 2 
bodies on all matters of general interest to the light- 
metal castings industry; (ii) to consult on all technical 
matters such as alloys and other specifications, stan- 
dards of quality, processes and design, and generally 
to promote and maintain a high quality of product; 
(iii) to investigate and report on new developments 
and applications and thereby to facilitate progress on 
sound technical and commercial lines; and (iv) the 
constitution of the Association does not permit the 
control of prices or labour rates. The membership 
of the Association represents approximately 70 per 
cent. of the tonnage production of light-metal castings. 


FOUNDRY TRADES EQUIPMENT AND 
SUPPLIES ASSOCIATION 


’ Formed in 1925 by direct sponsorship from the 
JOURNAL, this Association has as its objects: “to pro- 
mote, support, and protect the welfare and interests of 
foundry equipment and suppliers’ traders, to act gener- 
ally in the co-operative spirit for its members on 
questions of broad policy, particularly as regards rela- 
tions with Government departments, and as regards raw 
materials, and to afford means of discussion within the 
industry on questions of principle which arise from 
time to time.”” An atmosphere of mutual give-and-take 
has thus been engendered among members, keen and 
competitive between themselves, towards the common 
good. Not least in the international field has this Asso- 
ciation proved its worth, by helping to bring about a 
change from being an importing to an exporting country 
in foundry equipment, to the tune of some £1 million 
annually. In technical matters, the Association is 
increasingly active; members have recently collaborated, 
inter alia, in the production of reports on fumes from 
cores and are participating in work going forward on 
dust elimination and on working conditions generally. 
The Association is organized under a president (this 
year Mr. W. E. Aske), and Council, and has as its secre- 
taries Peat, Marwick, Mitchell & Company, 94/98, 
Petty France, London, S.W.1. Membership is by elec- 
tion, and subscriptions among the 59 member firms are 
arranged to cover administrative expenses only. 


INSTITUTE OF VITREOUS ENAMELLERS 


A non-profit-making technical society formed in 
1934 to cover technical development and progress of 
the vitreous enamelling industry on sheet and cast iron. 
Membership is secured by election, after scrutiny of 
appropriate status, academic or industrial qualifications, 
and is open to all firms and individuals interested in 
the production, application, and use of vitreous 
enamels, and vitreous-enamelled products. In the 
general interests of its 500 or so members, the Institute 
promotes the exchange of technical information, pro- 
vides an authoritative and independent source of refer- 
ence and arranges library and educational facilities. 
A primary objective is to sponsor and examine critically 
research both in home industry and abroad and to dis- 
seminate and encourage the adoption of worthwhile 
developments. To this end, sectional meetings— 
Northern, Midland and Southern—are held throughout 
the year, and an annual national conference and a 
Spring conference are organized. The secretaries are 
John Gardom & Company, Ripley, Derbyshire, and this 
year’s president is Dr. J. E. Hurst, J.P. 


COUNCIL OF IRONFOUNDRY ASSOCIATIONS 


The Council was formed in 1941 as a federation of 
associations to represent ironfounders on a national 
basis in all matters of common interest. It is com- 
prised of 15 member associations, connected with which 
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are 20 local associations; the British Cast Iron Research 
Association and the Institute of British Foundrymey 
are also affiliated. Firms comprising the Council; § 
membership produce in aggregate 70 per cent. of the 
total iron castings output of Great Britain and Northem 
Ireland. In addition to looking after the interests of 
irontounders on a national scale, and in particular, 
pressing the Government departments for adequate sup- 
plies of raw materials for the whole industry, the 
Council guides and gives voice to the industry’s policy 
on such matters as development and modernization. |t 
has promoted measures and services to improve iron- 
founding efficiency and it has worked to increase 
juvenile recruitment and raise the standards of train- 
ing. It largely contributed to the setting-up of the 
National Foundry Craft Training Centre at West 
Bromwich in 1948. The Council collaborates closely J 
with the British Cast Iron Research Association through ff 
various committees of each, and has encouraged joint 
research into toundry dust and fume elimination. hts 
chairman is Mr. N. P. Newman, and its director 
Mr. K. Marshall, with Mr. J. W. Butler as secretary, 
the offices being housed at 14, Pall Mall, London, 
S.W.1. Included amongst participating associations are } 
the Ironfounders’ National Confederation and _ the 
National Ironfounding Employers’ Federation, which, 
with their many district associations and branches, | 
represent mainly the engineering and jobbing iron- 
founders in the country not specifically covered by other 
specialized employers’ associations. The latter include 
the Automobile Ironfounders’ Association; British Iron- 
founders’ Association and British Bath Manufacturers’ 
Association; British Grit Association; British Malleable 
Tube Fittings Association; Cast Iron Chair Associa- 
tion; Cast Iron Axlebox Association and National Ingot 
Mould Association; Cast Iron, Heating, Boiler and | 








Radiator Manufacturers’ Association; Cast Iron Pipe 4 


Association; Cast Iron Segment Association; Greensand | 
Pipe Founders’ Association; and the National Asso- 
ciation of Malleable Ironfounders. 


BRITISH CAST IRON RESEARCH ASSOCIATION 


The British Cast Iron Research Association was 
formed in 1921, and exists to serve the interests of the 
British ironfounding industry at heme and overseas. 
Like other national research associations, the B.C.I.R.A. 
is supported financially by its industry and by H.M. 
Government through the Department of Scientific and 
Industrial Research. It functions through three main 
departments—research, development, and intelligence. 

Broadly speaking, the ‘research department is 
engaged on long- and short-term investigations believed 
to be of value to the ironfounding industry, for 
instance, the long-standing investigation of the mech- 
anism of graphite formation. The development depart- 
ment deals with day-to-day problems and enquiries 
received from member-firms, and is responsible for 
assisting the practical application in members’ foun- 
dries of discoveries made in the Association’s labora- 
tories and elsewhere. The intelligence department is 
responsible for handling enquiries that can be answered 
from published sources, and also for the preparation 
of the Association’s literature. In addition, an opera- 
tional research team has been set up in recent years 
to visit members, by invitation, and advise on possible 
means of improving technical and productive efficiency. 
The headquarters of the Association are at Alvechurch 
near Birmingham and laboratories are also maintained 
at Blantyre, néar Glasgow. The governing body of 
the Association is a Council, consisting of elected 
representatives of member-firms and those nominated 
by the Joint Iron Council, together with a few 
specially co-opted members, and _ representatives 
nominated by H.M. Government. 


































































































































































































































































































































































































\ 











5, 1952 


R Search Z 


incrymep 


Cc uncil’s % 


t. Of the 
Norther 
Crests of 
arucular 
Jate Sup- 
try, the 
S policy 
ition. jt 
ve iron- 
INCTease 
f train. 


of the & 
it West 
Closely 


th rough 


ed joint & 
on. Its § 
director @ 
cretary, § 
Oondon, § 
Ons are § 
nd the 
which, @ 
anches, | 
Z iron- @ 
y other § 
include § 


nh Iron- 
‘turers’ 
lleable 
SSOCcia- 


l Ingo § 


T and 
1 Pipe 


nsand | 


Asso- 


TION 
was 
of the 
seas, 
.R.A. 
H.M. 
c and 
main 
yence, 
it is 
lieved 

for 
nech- 
Part- 
liries 
> for 
‘oun- 
,0ra- 
nt is 
ered 
ation 
era- 
fears 
sible 
ney. 
urch 
ined 
y of 
cted 
ated 
few 
‘ives 


\3 


\ _grsouse ® 
\ sy ee, ot 
\ ec" 
ae 
yee 


MARCH 15, 1952 GOLDEN JUBILEE ISSUE 35 










pereansTIONAl ee AL des 
- Serrer of COMITE INTERNATIONA, 
a FOUNDRY TECHNICAL A SCOCIATIONS TECH! 5 
RSSOUIATIONS ie FONDERIE 
\ 
\ vit 
a venti 
18 $3 % 


From Mr. Walter L. Seelbach, President of the American Foundrymen’s Society 


The officers, directors and membership of the American Foundrymen’s Society extend sincere 
congratulations to the FOUNDRY TRADE JOURNAL on attaining its golden anniversary year in 1952. 
For many years the foundrymen of America have known and respected this excellent publication, which, 
certainly is entitled to feel a justifiable pride in its constant and sincere efforts to improve foundry practice. 
We here at A.F.S. have watched with interest the gradual trend toward more scientific practices, paralleling 
a similar trend in this country, through the pages of the JOURNAL. 

Having attained our own half century mark in 1946, we can appreciate the sincerity of your efforts, 
understand your problems, and realize the great contributions you have made to the industry you serve. 
Congratulations again and may this golden anniversary mark, not merely the past half century of 
accomplishment, but the next fifty years of certain achievement. 


From Mr. J. J. Marais, President of the South African branch of the Institute of British 
Foundrymen 


On behalf of the South African branch of the Institute of British Foundrymen it gives me great 
pleasure to contribute to the Golden Jubilee issue of the FOUNDRY TRADE JOURNAL. The foundry 
industry in South Africa gratefully appreciates the unending source of information it has derived from 
this JOURNAL during the past years. We are a young country, and therefore, like young people, are not 
conservative, and are prepared to try any new idea or development without prejudice. We have 
therefore, taken full advantage of many new ideas you have been able to suggest, and have learnt quickly. 

Through the medium of the Institute of British Foundrymen and the FOUNDRY TRADE JOURNAL, 
together with the men who have come to this country from Great Britain and have unselfishly brought 
with them the knowledge and tradition that is necessary to build up a great and healthy industry, South 
Africa has progressed so rapidly in the arts and sciences of founding that to-day it has developed into 
a thriving industry that can hold its own, and produce practically all the castings the country needs. 
May this spirit of good neighbourliness and free exchange of thought and ideas always exist between 
us, and may your JOURNAL always remain the main medium of communication between our two countries. 
Wishing you on behalf of all the members of the South African branch of the Institute of British 
Foundrymen every prosperity and good wishes for the continued success of your JOURNAL. 


From Mr. T. R. Gupta, B.Sc. (Eng.), President of the Institute of Indian Foundrymen 


I am pleased to learn that you are bringing out a special Golden Jubilee issue of the JOURNAL and 
| should like to say that your JouRNAL in the past fifty years has rendered a great service to the foundry 
trade in particular and engineering industries in general. I hope you will not only maintain the same 
tradition of your popular JOURNAL, but also will further contribute for the advancement of the foundry 
technique with still more vigour. The industrially-advanced countries have modernized the foundry 




























36 FOUNDRY TRADE JOURNAL MARCH IS. 195) 





Congratulatory Messages 


technique so much that the working conditions in the foundries have undergone complete change. Bott 
male and female labour are conveniently attracted by the foundry trade without the prejudice which «xisted 
in the past. With the introduction of special-purpose machinery, the foundry trade was called upon to 
turn out much more complicated work as compared to the past. In spite of late starting, India did no 
remain unaffected by the modern changes and in the post-war period several mechanized foundrics have 
come into existence, and there is all-round consciousness in the foundry trade about the needs of high 
productivity. I send my heartiest greetings on behalf of the Institute of Indian Foundrymen and wish 





. and t 

you great success in future. that | 

the d 

it ha. 

, , ; of a 

From Mr. John Sissener, Chairman of the Norwegian Stoperiteknisk Forening more 

It is with the greatest pleasure I take this opportunity to congratulate you upon the Golden Jubilee 

T ; , ) An pow 

of the FOUNDRY TRADE JOURNAL. / can safely say your general work as Editor as well as your detailed tHe 

work as a foundryman is appreciated in our profession throughout Norway. You not only give us the 3 I 

professional “know how” but certainly also general ideas of great value, an impulse to us all. We fron 
wish you good luck and thank you for what vou have done for our profession. 


From the late Dr. Guido Vanzetti (Milan), who was President of the International 
Committee of Foundry Technical Associations 


It is with great pleasure that I send a greeting to the FOUNDRY TRADE JOURNAL on the occasion 
of the Golden Jubilee of its foundation. I do so as president of the International Committee of Foundry 
Technical Associations, but let me write you not quite in such an official form, but as an old friend. Asa 
matter of fact, I cannot forget that in 1917 you were called by my father to Italy to install an electric 
melting furnace in our foundry. I am not ashamed of saying that this furnace is still working quite 
satisfactorily nowadays. Of course, there is not much left of its original installation ; it has been 
changed and modernized in almost all its parts, but in its main features it is always the same furnace 
that you installed thirty-five years ago—and with its regular efficiency resisting through years and years 
it seems to prove the solidity of our old friendship. 

Even the collection of the FOUNDRY TRADE JOURNAL, one of the most precious pieces in our 
laboratory's library, is not only a valuable guide for our researches, but it also reminds me constantly 
of my English friends. This magazine can be taken as an excellent example of a perfect balance between 
the scientific and technological features, making them accessible to a very wide range of people interested 
in foundry practice. This, I believe, is the main and most difficult problem for the Editor of a technical 
magazine, the balance between science and practice. This problem the FOUNDRY TRADE JOURNAL 
has well solved, giving great help in the p, ogress and development of foundry practice in your country 
and in the whole world where your JouRNAL is so widely circulated and so much appreciated. 

Finally, allow me to take this occasion to stress another anniversary that foundrymen should 
celebrate ; twenty-five years ago a group of friends from different countries gathered for the purpose of 

founding the International Committee, over which I have to-day the honour and pleasure of presiding— | 


you were one of these foundrymen and I hope you won't mind if I take this opportunity of emphasizing 
the concurrence of these two events. . 





















From Mr. J. H. Kiister, President of the Verein Deutscher Giessereifachleute 





It is a great pleasure to me to transmit to you my congratulations on behalf of the Verein Deutscher 
Giessereifachleute on the occasion of the Golden Jubilee of the FOUNDRY TRADE JOURNAL. We all 
know to what extent your JOURNAL, the articles in which are followed now as earlier, very attentively by 
German foundrymen, has materially helped to promote the development of foundry industry. Your 
weil-known JOURNAL is held in high esteem by us through the many connections it has with our own 
Journal ** Giesserei.”” With personal wishes that your JOURNAL may in its second half-century continue 
in the same way with its profitable, far-reaching work, I send you the greetings of my Association. 
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From Mr. T. H. Summerson, Chairman of the British Steel Founders’ Association 


In these days when, although paper is supposed to be in short supply, the amount of it which is piled 
on to the desks of top executives is greater than ever, it is good that there is a single Journal to be read 
to keep one in touch with everything that is going on in the British Foundry Industry. If ever the 
FOUNDRY TRADE JOURNAL had competitors in serving British foundries—and I personally don’t remember 
one—it has run them out of sight, and its present position is unassailable. I say quite sincerely that it 
has amply earned its mionopoly of the field. Not only does it take great pains to cover all the ground 
and to overlook nothing worth recording, but it has for years been a propagandist of the conception 
that the foundry industry is an industry in itself, with problems all its own and with a unity transcending 
the differences between steel, iron and the various non-ferrous metals in which it works. By so doing, 
it has helped founders of all sorts to feel a kinship with one another, and thereby to lay the foundations 
of an edifice of co-operation and mutual support upon which future generations will come more and 
more to build. 

In congratulating the FOUNDRY TRADE JOURNAL upon its Golden Jubilee, and in wishing even more 
power to its elbow, I feel it appropriate to comment upon the extent to which personal interest and 
attention have contributed to the regard, indeed affection, in which it is held by all foundrymen. While 
B. H. presides, Jove-like, over policy, to the wisdom of which I have already borne witness, and descends 
from time to time to deliver after-dinner speeches which are invariably the best of the evening, no meeting 
of foundrymen is complete without V.C.F. turning up like the proverbial bad penny and moving among 
the gathering with quiet‘wit and sage comment. 


From Mr. Colin Gresty, President of the Institute of British Foundrymen 


On the occasion of the Jubilee of the FOUNDRY TRADE JOURNAL, it gives me great pleasure to offer 
on behalf of the Institute of British Foundrymen and myself personally, sincere congratulations on a 
memorable achievement. As a regular reader of the JOURNAL for some thirty-five years, I have admired 
its continuously progressive policy in advancing the technical knowledge of the art and science of casting 
metals and in keeping its readers informed of developments throughout the world. I feel that my 
congratulations would not be complete if I did not refer to Mr. Vincent C. Faulkner who, as Editor for 
very many years, has so ably guided its progress. 


From Mr. G. F. Mundell, President of the Association of Bronze and Brass Founders 


It is a notable period in the life of any organization, or publication, to attain its Golden Jubilee, 
and when that publication is one which has existed primarily for the service it can give to any particular 
section of industry, as you have to the foundry, and kindred trades, not only are congratulations the 
order of the day, but the sincere thanks of the members of that industry. I therefore extend to you, 
and your staff, the congratulations, and thanks, which are your due, and the best wishes of my Association 
for your continued success. 


From Mr. A. H. Sturdee, M.B.E., Wh.Ex., M.I.Mech.E., Chairman of the Light Metal 
Founders’ Association 


As chairman of the Light Metal Founders’ Association, I would like to take the opportunity of 
congratulating the FOUNDRY TRADE JOURNAL on its Golden Jubilee and of wishing it every success and 
prosperity in the future. The co-operation it has always always extended to our Association has been 
gratefully appreciated. 


From Dr. James E. Hurst, President of the Institute of Vitreous Enamellers 


On behalf of the chairman, officials, council and members of the Institute of Vitreous Enamellers, 
I write to offer our very warmest congratulations on the occasion of your Golden Jubilee. The service 
that you have been able to render over half a century to the vitreous-enamelling industry in common 
with the whole of the foundry trades has met with appreciation on the part of generations of workers in 
these industries. The knowledge of this must be a matter of considerable pride to the proprietors 
and the staff of the JOURNAL. It is a special pleasure to me to convey personal congratulations in 
addition, as an early member of that editorial staff. 
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Congratulatory Messages 
From Mr. Tom Makemson, M.B.E., Secretary of the Institute of British Foundrymen. 


It is with great pleasure that I join in the chorus of congratulations, which I know you will receiy 
on having attained your fiftieth birthday. There must be many in the foundry industry who, like myself 
have widened their personal experience as a result of the JOURNAL. Its real influence, however, ha 
been upon the industry as g whole. During the past fifty years the foundry trade has improved tecinicall; 
out of all recognition, and its various branches, iron, steel and non-ferrous, are soundly organized in} 
strong trade associations. The FOUNDRY TRADE JOURNAL has acted as a unifying influence throughoy 
all these developments and has helped to make foundrymen industry-conscious. As secretary of ¢ 
technical institution, I naturally value the fact that the JOURNAL has always had a strong technical big 
and I am glad to pay tribute to the part it has played in the development of foundry technique. It is th 


sincere wish of every foundryman that the JOURNAL will continue to flourish even more successfully ove 
the next fifty years. 



















































From Cav. Di Gr. Cr. Mario Olivo, Vice-president of the Centro Fonderia (Italy). 


I keep in my library the complete collection of your JOURNAL, volume by volume, beginning from | 
1922 until to-day. This collection thus covers a period of thirty years. Therefore, I am in a position 
to express with pleasure my personal appreciation for the previous work done by the FOUNDRY TRADE 
JOURNAL in many years of activity on behalf of the foundry industry. The JOURNAL has indeed mad | 
a great contribution to the progress of foundry art and science, and to technical development. As the 
FOUNDRY TRADE JOURNAL is now attaining its Golden Jubilee, I wish to express my most cordial con- 
gratulations as past-president and actual vice-president of the ‘Centro Fonderia”’, and as president of 
the International Foundry Dictionary Committee, for all the success the JOURNAL has achieved. 

On this occasion, my greetings go also to Mr. V. C. Faulkner, Editor of the JouRNAL. I am happy 
to state that I am an old friend and admirer of him, because his work always has been of utmost 
importance and great value. I appreciate his co-operation as an editor and as a technician. He is also 
one of the founders of the International Committee of Foundry Technical Associations. May the 
Golden Jubilee, 1902 to 1952, of FOUNDRY TRADE JOURNAL be the beginning of another prosperous 


and successful period, and may the JOURNAL always continue its valuable and outstanding work in the 
interests of the foundry world. 



























































From Mr. W.E. Aske, President of the Foundry Trades Equipment and Supplies Association | 


It is particularly gratifying for me, as president of the Foundry Trades Equipment and Supplies 
Association, to offer the Association’s congratulations to the FOUNDRY TRADE JOURNAL upon attaining 
its Golden Jubilee. The Journal is acknowledged by the foundry industry to be the prime means of | 
disseminating technical information and it has established a reputation for the concise but adequate 
way in which it covers the whole field of foundry practice—as well as for the soundness and common 
sense of its Editorial comment. It is to be congratulated moreover, upon the proved position it holds 
in that wide field of foundry interests ; and here, as always, its character presents itself quite unmistakably. 
It has done so from the earliest days when it became spokesman and commentator upon all matters 
pertinent to the best interests of the trade. Besides this, it has ever been an open forum for every branch 
of technical discussion. 

Its primary purpose, however, has always been, and remains, the presenting to the world at large 
and to the engineering trade in particular, the importance of the foundry in relation to those diverse 
branches of engineering which the foundry is called upon to serve. Also to give reminder—and this is so 
frequently overlooked—that in the foundry is the nucleus of all those excellent and shining commodities 
embraced in the simple term “* British engineering products.” Beyond all this, it contrives to hold under 
constant survey all matters touching foundry practice and foundry improvement. Some of the best 
features of modern foundry efficiency are certainly due to its able sponsoring. 

Members of the foundry trades equipment and supplies industry are particularly fortunate in this 
JOURNAL through which to offer their wares and sell their services; for through this medium it can be sure 
the whole of the foundry industry, not only in Britain but in that incalculable overseas market is reached. 
May I end on a personal note of thanks for the advice and assistance the JOURNAL so readily affords, and 
I would like to take the opportunity of thanking the Editor, Mr. V. C. Faulkner, who was the founder 
of the Foundry Trades Equipment & Supplies Association, for the generous manner in which he has given 
his time, his advice and his services for the benefit of the equipment and supplies industry. 


(continued on page 44) 
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py om The casting of metals, and more particularly of bronze, silver and gold, dates back to the very begin- 
li 5 the® nings of history and yet, for all the wealth of craftsmanship and experience which has been built up 
ully ove over the centuries and handed down from master to apprentice, until recent years little was known about 
|» the real fundamentals of the casting process—what really goes on from the time the molten metal is 
poured into the mould until the solid casting is knocked-out. In the May lecture to the Institute of 
> Metals in 1921, Prof. Thomas Turner’ commented “ There is just that spice of danger, and that element 
ng from Mm of uncertainty, in foundrywork which gives to it a perpetual interest,” and although very great progress 
Dosition has been made since that day and foundrymen are beginning to get a proper insight into the process, 
/ Trane} most foundrymen will agree that there is still something of a gamble in making a casting. 
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a few milestones are worth recording. Heycock 
and Neville’s work was followed by a spate of in- 
vestigations by well-known investigators among 
whom are names such as Guillet, who is remem- 
bered for the “zinc equivalents ” of the alloying 
additions to brass, Carpenter and Edwards who in- 
vestigated the aluminium bronzes, Wilm who noted 
the age-hardening properties of Duralumin, Rosen- 
hain who did much of the early work on Y-alloy 
during World War I, and later Hanson, Gayler, and 
Haughton of the National Physical Laboratory who 
investigated such systems as the aluminium/zinc 
alloys and the aluminium/copper alloys in the early 
1920’s. Following the work of the Braggs, the in- 
vestigators have in more recent time been assisted 
by the use of X-ray diffraction techniques. 

Although work of this kind is constantly in pro- 
gress even to-day, it is true that the metallurgist 
now has a sufficiently clear idea of the structure of 
the common non-ferrous casting alloys for ordi- 
nary purposes. Work on what is perhaps the more 
practical aspect of casting metals—the mode of 
solidification of alloys, the mechanism of feeding, 
the influence of dissolved gases, grain refinement 
of the cast structure to mention a few examples— 
has tended to lag behind. 


Solidification of Alloys 


Considering the importance of the problem to 
the foundryman, it is surprising that so little atten- 
tion has been given until recently to the way in 
which alloys actually solidify. There have been 
speculations about this on the part of many authors, 
but little experimental evidence to justify the views 
they have put forward. The obvious way of study- 
ing problems of this kind is to cast a number of 
identical moulds from the alloy under investigation 
and then to “ pour out” the liquid metal remain- 
ing in them at predetermined intervals to enable 
the shell of metal left behind to be examined. While 
this method has given useful results with steel, its 
application to non-ferrous metals has not been 
fruitful. Hunsicker* for example, examined a num- 
ber of aluminium alloys, but was unable to obtain 
satisfactory shells except with pure aluminium, and 
Richmond‘, studying bronze castings, found that 
the shells formed were so weak that they could only 
be retained by using steel nails projecting into the 
mould cavity to provide support. 

Recently, this subject has been investigated by 
Ruddle* at the laboratories of the British Non- 
Ferrous Metals Research Association, who, instead 
of using the “ pour-out ” technique, followed the 
progress of the solidification of both plate castings 
and cylindrical castings by taking records from 
thermocouples placed at various depths within the 
mould cavities. These experiments have shown 
clearly that the metals the foundryman has always 
regarded as having a high shrinkage—pure copper, 
pure aluminium, and certain alloys like aluminium 
bronze and high-tensile brass, which freeze over a 
small temperature range—these metals first form a 
skin at the mould face which thickens as freezing 
progresses, there being a sharp division between the 
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solid skin and the remaining molten metal. It fol. ! 
lows that all the shrinkage of the metal can fy | 
compensated for by metal from the feeders «id that | 
castings made from these metals may be mace con. | 
pletely sound providing that freezing takes place | 
progressively towards the feeding heads. Thus, 
properly designed and gated castings made from 
these metals should have mechanical propertie; | 
equal to those obtained from corresponding sepa. | 
rately-cast test-bars, and a report published by the 
Technical Committee of the ‘Association of Bronze 
& Brass Founders® giving the actual strengths of 
typical castings produced in different foundries con. 
firms this. 













































Low-shrinkage Alloys ' 
There are other alloys which, by contrast with § 
those just discussed, the foundryman regards as | 
low-shrinkage alloys requiring less feeding. Alloys 
falling within this class usually freeze over quite a 
long temperature range, sometimes as much as 100 
to 200 deg. C. The tests reported by the A.B.BF. 
committee, referred to earlier, indicated that, fre- 
quently, parts of bronze and gunmetal castings (long. * 
freezing-range alloys) have little more than half the 
strength of the corresponding test-bars. The view 
which has often been presented in the past en- 
visages the solidification of castings made from 
alloys of this type as starting with a shell of solid 
metal adjacent to the mould face separated from 
liquid metal in the centre of the casting by a zone 
of mushy—half-solid, half-liquid—metal. 
The results published by Ruddle, however, give | 
a somewhat different picture. He has shown that © 
with sand castings it is more usual for the whole \ 
casting to pass through this “ mushy” stage and 
more often than not wholly solid metal and wholly 
liquid metal do not co-exist in sand castings made 
from these long-freezing-range alloys. Mass move- 
ment of metal from the feeders into the castings is | 
therefore practically impossible in the later stages | 
of solidification and this explains why these alloys 
appear to the foundryman to have a small shrinkage, 
since the feeder heads rarely exhibit the piping 
noticed with the skin-forming metals mentioned 
earlier. Actually, measurements of the volume 
contraction during solidification have shown the 
shrinkage of these alloys to be about the same as 
the non-ferrous metals which the foundry regards 
as having a high shrinkage. 


Research on Feeding 


To overcome the difficulties associated with feed- 
ing when making tin-bronze chilled castings, Pell- 
Walpole’ has recommended slow pouring through 
tundishes so that solidification rate of the metal 
practically keeps pace with the rise of metal in the 
mould, an application of the results of the work on 
the casting of brass ingots published by Genders 
and the present Author® several years earlier. In 
the absence of the mass movement of metal from 
the feeders into the casting, capillary forces must 
play an increasingly important part during the 
later stages of. solidification of these long-freezing- 
range alloys if shrinkage cavities are not to be left 
between the crystals of metal. The point has been 
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demo: strated both by Brenner and Roth’® in Ger- 
many and by Adams’® in this country. Working 
with aluminium/copper alloys, Adams showed how 
capillary forces cause the remaining liquid alloy to 
be drawn towards the coolest part of the casting 
through the network of channels left between the 
crystals in the “mushy ” castings. With alloys 
freezing in this manner, feeding during the final 
stages of solidification must take place through the 
agency of these capillary forces. 

lhis emphasizes the importance of ensuring that 
there are steep temperature gradients in the casting 
from the parts first to solidify to the feeders. Thus, 
bottom running and top feeding is fundamentally 
wrong, since the temperature gradients will be un- 
favourable; the coolest metal will be found in the 
feeders, and capillary forces will tend to act in the 
wrong direction. There is now fortunately a grow- 
ing tendency to run and feed through the top of 
the casting or, where this is impracticable, into the 
bottom of the casting or the heaviest section 
through blind feeders. Even so, it is still not 
always possible to get an adequate supply of feed 
metal to all parts of a casting and, particularly with 
the tin-bronzes and gunmetals, leakage of cast- 
ings for intended hydraulic application, arising from 
excessive unsoundness, is by no means unknown. 
The problem is net quite so simple as was suggested 
in a paper by Carpenter and Elam”, entitled “ An 
Investigation on Unsound Castings of Admiralty 
Bronze: Its Cause and the Remedy ” published in 
1918. The Authors of this Paper concluded that 
the foundryman had only to control his pouring 
temperature between 1,120 deg. and 1,270 deg. C. to 
cure unsoundness in 88/10/2 gunmetal. Perhaps 
the foregoing statements will serve to demonstrate 
how wide of the mark were the early investigators 
and the great deal that has been learned about this 
problem since their day. 


Grain Refinement - 

In practice, it is, of course, impossible in many 
castings to ensure that temperature gradients are 
always favourable to feeding and a certain amount 
of shrinkage unsoundness must be accepted. The 
light-alloy founder can to a large extent mitigate 
this deficiency by grain refinement of his castings; 
the use of titanium additions to aluminium alloys 
for this purpose having been well established for 
many years. The effect of titanium on the grain 
size of aluminium alloys was recorded as early as 
1930 by Rosenhain, Grogan and Schofield” at the 
N.P.L. in the course of work on the degassing of 
aluminium alloys by volatile chlorides, and in 1937 
Schofield and Phillips'* pointed out the improve- 
ment in mechanical properties resulting from grain 
refinement. In a recent paper, Cibula and Ruddle"* 
have shown in a most striking manner that this im- 
provement in mechanical properties with grain re- 
finement follows largely from a modification of the 
form of the shrinkage cavities in the casting. They 
publish two photomicrographs, one illustrating the 
dangerous form of the shrinkage cavities in a 
coarse-grained casting and the other the much-less- 
harmful form of the cavities in a fine-grain casting. 

Cibula** has also published a theory which 
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accounts satisfactorily for the way in which grain 
refinement takes place. He suggests that the agents 
mainly responsible for grain refinement, in alumi- 
nium alloys are small particles of titanium carbide 
which act as nuclei on which the alloy may crystal- 
lize, and by concentrating these nuclei by centri- 
fuging he has been able to confirm their identity 
by X-ray analysis. Carbides of several other ele- 
ments will also act as nuclei, the important con- 
siderations being that they should be insoluble in 
molten aluminium at the temperature of casting 
and that they should have a crystal structure some- 
what similar to aluminium. Nuclei alone, however, 
will not bring about complete grain refinement. 
There must also exist concentration gradients in the 
solidifying metal to inhibit the growth of large 
grains. With most of the common casting alloys, 
these concentration gradients are present. This 
theory of grain refinement is important since it is 
obviously of general application and may show the 
way to the grain refinement of copper-base and 
other alloy castings. 


Gases in Metals 


Overcoming the results of the shrinkage of the 
metal during solidification is only one of the prob- 
lems confronting the foundryman. With most non- 
ferrous alloys, another serious source of unsound- 
ness can be gas dissolved in the metal during melting 
and liberated on cooling, and much work has been 
done during the past 30 or 40 years both on the 
solubility of gases in metals and on methods for 
removing the gases. Early workers in this field 
such as Carpenter and Elam already referred to, 
found a variety of products among the gases ex- 
tracted by heating unsound castings in vacuo and it 
was obvious that reactions were taking place be- 
tween the gases at the high temperatures used. More- 
recent work has pointed to hydrogen as the most 
prevalent source of gas unsoundness. It was 
Graham in the middle of the last century who first 
discovered that some metals absorb hydrogen, but 
it was not until 1910 that Sieverts*® first published 
data for the solubility of hydrogen in copper. Sub- 
sequently fresh determinations have been made by 
Roéntgen and Méhler’’. _Iwasé** determined the 
solubility of hydrogen in aluminium in 1916, but 
later work has thrown doubt on the accuracy of his 
data. Bircumshaw’® in 1926 published new figures 
and since then results have been published by 
Réntgen and Braun**, Réntgen and Modhler*’, and 
again by Bircumshaw” in 1935 and more recently 
by Ransley”*. Table I gives the approximate solu- 
bility of hydrogen in copper, nickel and aluminium. 

Although the solubility of hydrogen in aluminium 


TABLE I.—Solubility of Hydrogen in Copper, Nickel and Aluminium 





Volume of hydrogen (ml. at room temp. and 
pressure) dissolved by 100 gm. of metal. 





Solid 100 deg. C.| 200 deg. C> 


' (at m.p.). above m.p.| above m.p. 
Copper... .. ..| 2.0 5.3 10 14 
Nickel ce im 18.5 39.0 41 _ 
Aluminium Practic- 0.2 0.6 1.4 

ally nil. 


Liquid 
(at m.p.). 
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does not seem very high, it should be noted that 
these figures refer to the volume of gas measured 
at room temperature; 0.2 ml. of hydrogen measured 
at room temperature would occupy more than 0.6 
ml. at the melting point of aluminium and its libera- 
tion from the metal would produce nearly 2 per 
cent. voids in a casting. It is evident from the 
older papers on the casting of aluminium that pin- 
hole porosity from this source was a serious diffi- 
culty. 

Of the elemental gases, it now seems clear that 
‘only hydrogen has any considerable solubility in 
metals, Oxygen dissolves to some extent, but more 
often it reacts with the metal to form the oxide, 
which may, however, sometimes be soluble in the 
metal. Nitrogen seems virtually insoluble, but 
with some metals a nitride is formed. Compound 
gases such as steam, sulphur dioxide, carbon mon- 
oxide etc. have been shown to dissociate in contact 
with molten metals. The classic work on this 
subject is probably that carried out by Allen™ at 
the N.P.L. on the equilibrium between steam and 
copper. In this case, the steam dissociates into 
atomic hydrogen and oxygen, both of which dis- 
solve in molten copper, the latter as cuprous oxide, 
but tend to re-combine when the copper cools 
liberating steam again. This reaction is liable to 
be a cause of gas unsoundness when casting high- 
conductivity copper. Atomic hydrogen formed by 
the dissociation of steam appears to be much more 
soluble in molten metals than ordinary molecular 
hydrogen and this emphasizes the importance of 
preventing access of water-vapour to the metal. 


Nickel Alloys 


In connection with work on gases in metals, 
nickel-containing alloys are of particular interest 
since not only do they usually have a considerable 
solubility for hydrogen, but they can also dissolve 
both carbon and oxygen, these two elements tend- 
ing to recombine during the solidification of the 
alloy with the liberation of carbon monoxide gas. 
Baker and Child*® studied this reaction at the 
B.N.F.M.R.A. about 10 years ago and concluded 
that it was mainly responsible for the pinhole poro- 
sity encountered in nickel-silver castings. They 
found that melting under strongly oxidizing condi- 
tions to remove the carbon or deoxidizing with 
phosphorus or magnesium immediately before 
casting would eliminate the porosity. 

The effects of gas absorption—pinholing, micro- 
porosity, tin sweat, cauliflower heads—are too well- 
known to need further justification for the con- 
siderable research effort devoted to the removal 
of gases from metals. The methods of practical 
importance at present in use may bedivided broadly 
into two classes, oxidation treatments and gas 
scavenging. 


Oxidation Treatments 


Oxidation treatments depend on the fact that if 
the oxygen concentration in the melt is raised, the 
amount of hydrogen which the metal can retain in 
solution is correspondingly decreased. As early 
as 1925, Portevin** published a paper in which he 
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showed that gas porosity in tin bronzes could be 
overcome by oxidizing the melt with additions of 
lead oxide. Since then, oxidizing treatments have 
been developed by a number of investigators 
notably Lepp’’ and Pell-Walpole**, and there are 
commercial oxidizing fiuxes on the market for de. 
gassing bronzes. None of these treatments is appli- 
cable to aluminium or magnesium alloys because of 
the neglible solubility of oxygen in these alloys and 
there is some doubt about their effectiveness for 
copper alloys containing either zinc or phosphorus 
since the solubility of oxygen in the melt must then 
be low. 


Gas-scavenging Treatments 


Gas-scavenging treatments are more generally 
applicable. Reference has already been made to 
the early use of volatile chlorides for this purpose 
and proprietary reagents containing volatile organic 
chlorides have been available for many years for 
the treatment of aluminium-alloy melts. The 
B.N.F.M.R.A. has been active in the development of 
degassing methods for both copper alloys and light 
alloys for some 20 years and papers on this sub- 
ject have been published by Baker®® and his col- 
leagues. One method developed for degassing alu- 
minium alloys using nitrogen as a scavenging gas. 
together with a suitably active flux cover, has found 
considerable industrial application. Nitrogen 
scavenging of bronzes has also been used at the 
B.N.F.M.R.A. laboratories for ten years or more 
and is now beginning to be used commercially. 


Effects of Gas Absorption 


Although the presence of large quantities of gas 
dissolved in a melt are definitely harmful, the 
practical foundryman has generally recognized that 
under some circumstances a small quantity of gas 
can help in obtaining an even dispersion of 
shrinkage unsoundness and aid in making pressure- 
tight castings. The light-alloy die-caster sometimes 
uses this principle in counteracting hot-tearing 
tendencies and lack of pressure-tightness, hydrogen 
being introduced into the molten metal via a 
hydrated flux. However, until some 10 to 15 years 
ago, very little attention had been given to this 
subject and quantitative data to help the foundryman 
in applying this technique was lacking. About this 
time a _ research was commenced at_ the 
B.N.F.M.R.A. laboratories in which attention was 
given to the susceptibility of different tin bronzes 
and gunmetals to shrinkage unsoundness and the 
influence of gas on the distribution of this unsound- 
ness. Several papers -arising from this research 
have been published*’. The work led to the realiza- 
tion that some alloys absorb hydrogen not only 
during melting, but also while they are solidifying 
in the mould, through a reaction between consti- 
tuents in the alloy and the steam atmosphere gene- 
rated in sand moulds. This reaction is termed 
** metal/mould ” reaction and forms the basis of a 
method of combating leakage caused by shrinkage 
porosity in tin-bronze and gunmetal castings. In 
this case, the reaction can be exploited to advan- 
tage, but the same type of reaction is encountered 
in making sand castings from magnesium alloys and 
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here it proved extremely troublesome in the early 
days. Various workers have taken out Patents 
covering the addition of sulphur, boric acid, 
ammonium bifluoride etc. to the moulding sand to 
prevent reaction with magnesium alloys. Aluminium / 
magnesium casting alloys also suffer from the same 
reaction and in this case research has shown that 
the addition of very small quantities of beryllium 
to the metal is effective in reducing the reaction to 
small proportions. 


Conclusion 


In this survey, no mention has been made of 
investigations on many subjects such as the fluidity 
of alloys, the effect of alloy constitution on hot- 
tearing tendencies and the influence of impurities 
in alloys, but the whole field of research is too ex- 
tensive to be covered in an article of this nature. 
An endeavour has been made to indicate the ex- 
tent of the scientific knowledge which has been 
gained of the foundryman’s art over the past 50 
years. Many questions still remain unanswered. 
But it is also true that much that is known has yet 
to be applied industrially. It is hoped that the next 
few years will see an intensification of the efforts 
being made to bridge this gap between research and 
the exploitation of the results in industry to the 
end that the foundry industry may be put on a 
truly scientific basis and castings may be produced 
which are real engineering jobs, worthy to compete 
with other methods of manufacture. 
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The Pattern Maker’s Dog 


How often do they stray away? Not for the 
want of proper attention, or for not having their 
owner’s name attached; but regularly on Saturday, 
befort leaving for the week-end, he looks after his 
dogs, only to find one or two of them missing. 
Someone has borrowed them or they have gone 
astray. If not found in the vicinity of the pattern 
shop, and well knowing the dog fanciers are in 
the neighbourhood, he keeps his eyes upon these 
gentlemen. But once they stray away they are 
difficult to get back again. I had a favourite dog 
once, that I would not part with for a trifle, but 
one summer during the Dog days, I missed my 
favourite. In vain I searched for it. After the 
lapse of a month or so, I had occasion to ramble 
round the Foundry, and what was my surprise to 
see my favourite dog, but sadly neglected and the 
name erased from the collar, but I had my private 
mark underneath. I at once claimed it, but the 
core maker refused to give it up, remarking “it 
was the best dog he ever worked, let it once get 
a grip and it would hold there ”. 

The dog is very destructive to core boxes, and 
what is wanted is a dog that will hold securely, 
but not destroy the boxes. The amount of damage 
done is known only to the Moulder and Pattern 
maker. (Here was shown Sketch No. 1, showing 
the pattern maker’s “ dog ”.) 

The Moulder’s dog is a rough, rugged brute, 
but very strong; it is generally found lying under 
the bench, or stowed away in one corner, as a rule, 
just out of your reach. 

I have found a new dog that will suit the Moulder, 
and will be a great saving to the employer. 
especially where there are a large number of cores 
to be made out of the one box. (Here was illus- 
trated an improved model of a moulder’s “dog ”.) 

The dog having centres, by placing it in position 
on end of box or side, as convenient, and giving 
it a slight tap, it will mark the centre for letting 
in the dowels, which will be bored with centre-bit 
and the dowels tapped into. (Here Sketch No. 2.) 


The dog must be made of steel, and the dowels 
of brass, which could be sold in boxes by the gross, 
with half a dozen dogs sent with each box, two 
different sizes would meet the requirements, and 
would be a great boon to standard patterns.— 
Article by Lignum Vitae appearing in the FOUNDRY 
TRADE JourNAL, Vol. 2, No. 12, December, 1902. 





“GREAT BRITAIN has always held the first place 
in the world for her castings; these will compare 
favourably with any other manufacturers, but the 
great trouble has always been to supply them to the 
machine-shop at such a price as will allow of her 
competing favourably with her competitors. This 
can only be done by adopting the latest and most 
improved methods, and by keeping abreast of the 
times. If foundry masters were to overhaul their 
foundry from time to time, and renew and improve 
many of their utensils, this result can be easily 
obtained.”—Extract from Leading Article, Jan. 1903. 
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Congratulatory Messages—continued from page 38 





From Mr. F. W. E. Spies, President of the Nederlandsche Vereeniging Van Gieterij-techni<i 


My best congratulations with the Golden Jubilee of the FOUNDRY TRADE JOURNAL. J only ccin tell 
you that we all like your weekly very much. I think it is the best source of information about the British 
foundry industry that we Dutchmen know. The fact that it is the official paper of the Institute of British 
Foundrymen, British Steel Founders’ Association, Light Metal Founders’ Association, Association of 
Bronze and Brass Founders, Institute of Vitreous Enamellers, Council of Ironfoundry Associations, and 
so on, besides the great number of advertisements and the columns for supply and demand, makes it 
that we are very well informed about all the questions which may arise in the domain of foundry technical 
science and trade in your country. The size and whole make up also make it a pleasure to study the contents 
of the FOUNDRY TRADE JOURNAL. It is a very good thing to publish varied articles of the scientific and 
practical side of foundrywork, market-surveys, price-quotations, and not least the reports about plants 
and special events. Everyone can find something that is interesting for him in every issue. 

We are grateful to know that the editorial staff of FOUNDRY TRADE JOURNAL read our Dutch periodical 
** Metalen ” thoroug'ly and that “* Metalen” is interesting enough for abstracts to be taken from our 
reports sometimes. In conclusion, the FOUNDRY TRADE JOURNAL is a very welcome source of information 
for us and we hope you will continue along the course taken by you 50 years ago. 



















































From Mr. N. P. Newman, J.P., Chairman of the Council of lronfoundry Associations 


For half a century the JOURNA\. has served the foundry industry as reporter, commentator and 
counsellor. For the first two years of iis life it was the only channel for disseminating technical information 
and expressing the views of the industry on questions of the day. It gave invaluable support to foundry 
organizations that came into being during the half-century—first the Institute of British Foundrymen 
(1904), then the British Cast Iron Research Association (1921), the British Foundry School (1935) (later 
to become the National Foundry College), and eventually the Council of Ironfoundry Associations (1941) 
and the National Foundry Craft Training Centre (1948). The F.T.J., as nearly all of us call the JOURNAL, 
has served its readers so well in so many ways. Its editorial and advertisement columns have kept us 
abreast of the steady stream of inventions. The news columns and its market reviews kept us in touch 
with events and price movements. Its small advertisements have introduced many of the younger executives 
to opportunities for personal advancement. For 30 of its 50 years, the policy and the personality of the 
JOURNAL have carried the impress of its present Editor, Vincent Faulkner, whose presence at national 
and international foundry gatherings has been unbroken for many years, and whose knowledge of 
everything that has been going on in the foundry world is encyclopedic. Although the JOURNAL is no 


longer the solo voice of the industry as it was 50 years ago, I, for one, turn as regularly and as expectantly 
to it each week as I started doing 20 years ago. 























































From Mr. D. Waeles, President, l’Association Technique de Fonderie 


The whole of the French foundry industry rejoices to learn that you are about io celebrate the fiftieth 
anniversary of the FOUNDRY TRADE JOURNAL. To the numerous expressions of gratitude which you no 
doubt have already received I wish to add this tribute of appreciation of French foundry executives who 
regularly read the JOURNAL and derive great advantages from the articles which appear therein. Each 
week, and thanks to the editorial policy, the FOUNDRY TRADE JOURNAL carries to all countries of the world 
technical and scientific developments of your country. This generous mutual aid has gained for it a large 
international reputation and has nationally enhanced the prestige of our industry. At this time of celebra- 
tion it is pleasing to recall the Editor’s loyal and fruitful co-operation in all foundry congresses, and for the 
efforts he has put into them for advancing the technology of our interesting industry. I therefore salute 
him as “* the right man in the right place.”’ The committee of the Association Technique de Fonderie 
joins me in warmly congratulating the FOUNDRY TRADE JOURNAL and its eminent editor on the occasion 
of its Golden Jubilee. In assuring you of the feelings of gratitude of the French foundry industry, they 


express the most sincere wishes for the increasing prosperity of the JoURNAL and for the fraternal collabora- 
tion of the world’s foundries. 
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It must have been late in the month of January, 
1902, when the first issue of the FouNDRY TRADE 
JouRNAL was published, for the first page carries a 


cutting from _ the 
“Daily Express” of 
January 20 of that 
year. This cutting 
carried the news that 
Charles Schwab, the 
president of the Ameri- 
can steel trust, had said 
the British iron indus- 
try would collapse. 
Thus one can presume 
that this would involve 
the founding industry. 

Typical of the edi- 
torial matter published 
in those days, Fig. 1 
shows a general view 
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Our First Issue 








The average wage paid to moulders in England 
and Wales in 1902 was 36s. 4d. per week, the highest 
weekly average being in London, Liverpool, and 
St. Helens, at 42s. The price in Middlesbrough for 
No. 3 pig-iron was 44s. per ton. During 1901, the 
prices per ton of spelter and lead had remained 
fairly steady at between £19 and £17, and £16 and 
£11, respectively, the drop in price being due to 
the “ general falling off of trade.” Hematite pig- 
iron varied between 62s. and 55s. per ton; tin 
fluctuated between £140 and £101 10s.; copper prices 
opened at £74, and declined slowly during 
11 months of the year to £66, when they dropped 
suddenly to £50. For comparison with the above, 
the price of a packet of 20 cigarettes in 1902 was 
6d., and beer was at 2d. a pint. 














of the Edgwick Foundry of Alfred Herbert, 
Limited (as it was fifty years ago); this foundry was 
described in the first issue of the JOURNAL, the 


actual page of text 
being reproduced in 
Fig. 2. 


The JouRNAL—then 
a monthly—cost 8s. a 
year. It carried about 
nine pages of adver- 
tisements, one of these 
being reproduced in 
Fig. 3. 


The leading article, 
modestly appearing as 
“ introduction,” tells of 
the policy of the 
JOURNAL. Two para- 
graphs are sufficient to 


Fic. 1.—Edgwick Foundry of Alfred Herbert, Limited, in 1902; the Description is reproduced in Fig. 2. 
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Fic. 3.—Advertisement Page from the First Issue. One of these Firms is still a Regular Advertiser. 
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Our First Issue 


indicate this. They read: 


Our Journal is instituted to illustrate and 
advise Foundry-masters of the best means of 
facilitating and improving the manufacture of 
castings of all descriptions. It is our main 
object to bring before our readers those articles 
of machinery, etc., that have been adopted in 
this and other countries, to the advantage both 
commercially and financially ,of the Trade. 

This policy has been, we claim, diligently pursued 
throughout the last 50 yrs. The contents of that 
first issue included an article on “ Trade Outlook ” 
from which we learn that industry was still suffer- 
ing from the “ hang-over” of the South African 
War. A second is a very simple yet satisfactory 
article on the treatment of sand. Next, under the 
heading of ““ Modern Foundry Practice,” there is an 
article extolling a British-made moulding machine 
invented by Mr. J. McLelland. An article on pat- 
terns tells of the use of aluminium patterns by 
American foundries. An oil-fired crucible furnace, 
of which a description is given, is quite a nice- 
looking job. Details of a British exhibition to be 
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held in Russia are printed. Then, there is a tirade 
against free trade by Mr. Byng, then the chair. 
man of the General Electric Company. Pneimatic 
tools are the subject of a short illustrated article 
and, not surprisingly, there is one on industrial edy. 
cation, wherein there is some moaning as to the 
dearth of intelligent apprentices, and the lack of 
proper training facilities in the foundry. A list of 
the district rates for moulders’ wages is printed, 
showing rates which varied from £1 10s. to £2 2s, 
per week. Included in the issue is an abstract from | 
the Mines and Quarries General Report for 1900: | 
from this we learn that in that year the production 
of uranium ore was 41 tons valued at £1,517. 
Throughout the issue there is a persistent grouse of 
the disinclination of the industry to spend any 
money on foundry plant. It is almost truthful to 
say that it has taken the full 50 yrs. to break down 
this opposition. 

A number of names of foundry equipment and § 
supplies firms well known to-day appeared among | 
the advertisers in that first issue. In cases where 
the title is not synonymous with present-day, the 
location of the firms and the nature of the wares 
leaves no doubt that they were modest forerunners 
of now-flourishing concerns. 


Sands and Refractories 


Fifty years ago, refractories were bought on the basis 
of quality and price and one received pretty much what 
one paid for. The highest quality of refractories in 
some sections were at that time often the equal of the 
goods offered to-day, with a possible exception on the 
score of dimensional accuracy. 


When the 1914 war broke cut, there was the problem 
of replacing Austrian magnesite, and Belgian moulding 
sand. In the former case, attempts were made, not too 
successfully, towards substituting dolomite bricks. The 
steel foundries managed with varying success with sands 
of British origin, but, after the war, many returned 
to their earlier practice of using Belgian material. 
It was not long after the war that quite a controversy 
—still unsolved—was raging as to the respective 
merits of monolithic linings for cupolas as against the 
conventional bricked-up method. 


Moulding and Core Sands 


One of the most amazing developments has been 
in the technology of moulding and core-sand technique. 
First, there was during the 1914 war an investigation 
into British resources of moulding sands by Professor 
Boswell. Yet, it was the Americans who embarked on 
a system of ascertaining the properties of moulding 
sand and cf standardizing the methods used. Dietert 


and Rees were especially prominent in this period. The 
techniques developed in this work have spread all over 
the world, yet the belief that much research of a funda- 
mental nature still remains to be done was well indi- . 
cated by Davies in his recent book. The co-operation 
now being given by the quarry-owners needs fostering, 
so that more uniformity of deliveries of sand may be 


assured in the future. At present, refractories for 
operating the “ C” process of moulding and for invest- 
ment casting are receiving much attention, as is the 
bonding of core-sands, with emphasis on synthetic 
resins. 

An impetus was given to research on refractories by 


the establishment of a séparate department at Sheffield 
University devoted to needs of this industry. The late 
Dr. Rees was at its head and under his direction great 
progress was made. He, together with the late Mr. 
Frank Russell, created the Refractories Association as 
a forum for the technicians of the industry. 

The second world war again brought the question of © 
basic refractories into the limelight, but on this occa- 
sion the refractories industry was successful in pro- | 
ducing stabilized dolomite bricks. These, it will be 
remembered, were used by Renshaw in his successful | 
experiments with the development of the basic-lined | 
cupola. 

Recent Progress 

The major developments in comparatively recent 7 
times, in addition to stabilized dolomite, have been in 
the production of firebricks of high-alumina content; § 
the use of insulating bricks and lagging in furnace con- | 
struction; the increasing employment of carbon as a 
refractory; the commercial use of vermiculite and | 
increased dimensional accuracy of standard productions. 

The amount of refractory consumed for the daily § 
patching of cupolas by the different foundries varies so 7 
widely as to make it a worth-while subject of study for 7 
managements. Not only the extra cost of the refrac- | 
tory, its transport and labour in applying have to be | 
considered, but also the cost of the coke used in fusing [ 
excessive quantities as well as its removal with the slag. 7 
It cannot be said that much progress generally has 7 
been made in this particular field, although isolated | 
cases show the enormous potentialities. In general, the § 
half-century has seen a more scientific appreciation of | 
the subject of refractories, and with it the realization 7 
of many benefits both economic and technical. The 
larger refractory concerns now have their own well- 
equipped laboratories beth for research and production 
control. The British Iron and Steel Research Association 
has carried out much fundamental work and _ the 
physical behaviour of many complicated refractory 
compositions is emerging as an exact science. 
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XO dati 

S) Consolidation of Bronze 
and Brass Founding 
By FRANK HUDSON, F.I.M. 


“| have but one lamp by which my feet are guided, and that is the lamp of experience. I know of no 
way of judging the future but by the past.” 


Few actively engaged to-day in the brass and 
bronze founding industry will be able to look back 
50 years and clearly recall from personal experience 
what industrial conditions were like at that time. To 
find out, let us refer to Volume I of the FOUNDRY 
TRADE JOURNAL, for, with its publication in January, 
1902, a lamp of experience was surely lit to guide 
us along the path of progress and enable us to judge 
the future by the past. 


Trade Outlook in 1902 
Great anxiety was being experienced, throughout 
the foundry and engineering industry in Britain, re- 
garding competition from America. On page 3, 
Vol. I, No. 1, of the FOUNDRY TRADE JOURNAL, 
appears the following :— 

There is no doubt that the Americans will make 
strenuous efforts to increase their hold in this 
country, and compete with us very closely in all 
contracts that from time to time are to be 
obtained from our Colonies. This competition 
must be taken very seriously, and not regarded as 
a cycle, as it is too much the tendency to do. In 
nearly all branches of the engineering trade they 


Mr. Frank Hudson is in gum 
charge of the foundry section 
of the Development and Research 
Department of the Mond Nickel 
Company, Limited, London. 

He served an apprenticeship 
with Sir W. G. Armstrong 
Whitworth & Company, Limi- 
ted (mow part of Véickers- 
Armstrongs Limited) at Elswick 
Works, Newcastle-upon-Tyne, in 
connection with: the production 
of steel castings for armament 
and general-engineering pur- 
poses. At the age of 20 he was 
given his first executive position 
as melting-shop manager at the 
Close Works iron foundry of the 
above firm under Mr. Oliver 
Smalley. From 1925-1927 he 
lived in the United States and 
was associated with the American 
Brake Shoe and Foundry Com- 
pany, Chicago, and other Com- 
panies. 

In 1927, Mr. Hudson returned 
to Great Britain and became 





O. HENRY. 


are proving our equals, if not our superiors, in 

workmanship, delivery, and price. 

As the year progressed, that anxiety increased and 
apparently business in the foundry trade was not at 
all good. Founders even blamed the Americans 
for the FOUNDRY TRADE. JOURNAL, and in April, 1902 
(Vol. I, No. 4), the proprietors had to publish a 
statement which read :— 


“ It appears from communications that we have 
received that there is an erroneous idea afloat that 
our JOURNAL is another phase of the American 
invasion. We take this early opportunity of stating 
emphatically that we are distinctly British—no one 
but Britishers are connected with our JOURNAL, 
and no other but British capital is invested in it.” 

The only bright spot, on a dark horizon, shone 
on the shipbuilding industry. 

“The annual returns of the Clyde shipbuilding 
constitute a record for the river or any other 
shipbuilding centre. During the 12 months ending 
December, 1901, 296 vessels were launched, aggre- 
gating 530,000 tons, or nearly 40,000 tons more 
than in 1900, which was the previous highest 
year. Sixty thousand tons were represented by 


chief metallurgist with Glenfield 
and Kennedy, Limited, Kilmar- 
nock. He joined the Mond 
Nickel Company, Limited, in 
1937; to look after nickel-alloy 
castings production. During the 
second world war, Mr. Hudson’s 
extensive technical and practical 
experience in this direction 
proved of great value to the 
Services and the Government. 
Mr. Hudson is an active 
member of the Institute of British 
Foundrymen and the Institute 
of Metals, being president of the 
Scottish branch of the foundry- 
men during 1936-37, and chair- 
man of the Scottish local section 
of the Institute of Metals for 
1939-1944. He is an honorary 
associate member of the Associa- 
tion of Bronze and Brass Foun- 
ders, as well as honorary con- 
sultant to that Association. In 
1950, Mr. Hudson led a British 
Brassfoundry Productivity Team 
to the United States of America. 
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(Courtesy: Phosphor Bronze Company, Limited 


warships, five of the vessels being first-class 

cruisers. The sailing vessels showed a marked 

decrease. The outlook for the ensuing year was 
not so encouraging.” —(FOUNDRY TRADE JOURNAL, 

1902, Vol. I, No. 1, January, p. 3.) 

These figures are remarkable in view of the fact 
that the total output of ships produced on the Clyde 
during 1950 amounted to only 438,347 tons. Further- 
more, it must not be forgotten that the ships being 
built at the beginning of the century were indeed 
fine ships. To appreciate the truth of this statement 
we have only to recall the old Mauretania (31,938 
tons; length, 762 ft.), launched in September, 1906, 
with her speed of 25 knots, which enabled her to 
capture and hold the record for the Atlantic cross- 
ing for so many years. 

In addition to the boom in shipbuilding, which 
utilized a large tonnage of brass and bronze castings, 
British brassfounders were looking forward to re- 
ceiving substantial contracts in connection with work 
on the new electrified railway line from London to 
Brighton, the estimated cost of which amounted to 
£7,338,403. 

Taking everything into account, with plentiful 
supplies of copper at £55, tin at £111, lead at £12, 
zinc at £17 10s. per ton, and moulders’ wages between 
28s. and 42s.* for a 54-hr. week, the brassfounder 
of 1902 had no apparent cause for anxiety. 

Looking back over 50 years, it would indeed have 
been satisfying, in a review such as this, to show the 
growth of brass and bronze founding in Britain. 
That, unfortunately, is not possible, for no reliable 
statistics exist regarding output, and if we are to 
judge the future by the past, this state of affairs 








* It is interesting to compare the rates of wages paid to 
moulders in the various districts of England and Wales during 
1901. London, Liverpool and St. Helens head the list, the 
average weekly wage paid in these districts being 42s. per 
week of 54 hours; while Butterley, Exeter and Norwich were 
lowest, with an average weekly wage of 28s. only. 
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Fic. 1.—The_ Phosphor Bronze 
Company’s London Foiuiriry, in 
1891. This interesting phoiograph 
has been reproduced from an 
article published in the “ Manu- 
facturer and Inventor” of 
November 20, 1891, which 
stated: —“It is here that the 
ingot metals used by hrass- 
founders, shipbuilders, railway 


and other engineers, are made. 
Its present output is _ over 
20 tons of ingots per week. and 
some five or six tons of castings 
in the same time. It is com- 
pletely fitted in the best manner 
and contains the latest and every 
appliance necessary for the busi- 
ness conducted. Patternshops are 
provided in the galleries, and the 
splendidly-fitted laboratory is on 
the topmost floor; this _last- 
mentioned section of the works 
is a “holy of holies,” and under 
no circumstances are visitors 
allowed access to it, its mysteries 
being sacred to the metallurgical 
experts of the firm.” [Note the 
absence of electricity for power 
and lighting.] 


must be corrected without delay. How can the re- 
quirements of an industry be met, in an ever-chang- 
ing world, a world of shortages, if that industry is 
not aware of the magnitude of its production? 


Brass Foundries of 50 Years Ago 


What were brass foundries like 50 years ago, and 
how did their equipment, methods and products 
compare with those of to-day? A very good idea 
of the answer to this question can be obtained from 
a study of early issues of the FOUNDRY TRADE 
JOURNAL, where one will find mention of such well- 
known names as J. Stone & Company (established 
in 1830), the Phosphor Bronze Company (established 
in 1874), the Manganese Bronze Company, Vickers, 
Sons & Maxim, etc., together with a surprisingly 
large selection of articles on such subjects as the 
mechanical treatment of moulding sand, liquid-fuel 
furnaces, pneumatic tools, core-forming machinery, 
foundry laboratories, moulding machines and brass- 
founding. 

At the beginning of the present century, the best 
brass foundries, as will be observed from Figs. 1 
and 2, were probably not unlike the average foundry 
of to-day. They apparently had quite good natural 
lighting during the hours of daylight, but artificial 
lighting after dark was not too satisfactory. From 
the tales that have been told, sanitary arrangements 
were definitely bad, and such amenities as canteens, 
air-conditioning and the heating of foundries were 
considered quite unnecessary. Moulds were made 
by hand in green-, dry-sand or loam along orthodox 
lines and without much use of mechanical aids apart 
from cranes, bogies and wheelbarrows. As a matter 
of fact, in 1902 moulding machines were relatively 
new, and it is interesting to note that the first illus- 
trated article to appear in the FOUNDRY TRADE 
JouRNAL dealt with “The Tabor Moulding 
Machine.” 
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Melting 


Meliing was generally conducted in natural- 
draught coke-fired.crucible furnaces, although the 
use of oil-fired, or what was then called liquid-fuel 
furnaces, were receiving consideration, following the 
claims made by the Brickford Burners Company, 
Pendarves Road, Camborne, Cornwall. (See 
FOUNDRY TRADE JOURNAL, 1902, Vol. 1, No. 1, Jan., 
6 i3):— 

This apparatus has been designed primarily 
for the use of small foundries and repair shops, 
where a pot of brass may be required at very 
short notice, and we understand that the makers 
are prepared to guarantee the output of a 40-Ib. 
pot of brass, in their smallest-size furnace, within 
35 min. of applying a match to the cold furnace. 
These furnaces also show very pronounced 
economies over coke melting, especially where 
the conditions demand frequent single charges 
necessitating the special lighting of a furnace. 


The following figures have been supplied to us 
showing the comparative costs of melting by the 
two systems—the figures for coke being those 
obtained in continuous work, and not such as 
would be obtained where a furnace has to be 
specially lighted, whilst the figures for oil are for 
starting all cold, so that the comparison is made 
under conditions as unfavourable to oil as can 
be: — 


Comparative Cost of Coke and Oil Fusion 
of 40 lb. of Brass. 


Coke Pence 
t-cwt. of oven coke at 1s. 3d. per cwt. 3.75 
Crucibles (20 charges at 5s. per crucible) 3.00 
34 per cent. waste of brass .. 8.40 

15.15 

Oil  Saee 

3-gallon at 24d. per gall. .. 2.0 


Crucibles (30 charges at 5s. per crucible) 2.0 
14 per cent. waste of brass - 


1.6 


Showing a saving of 7.55d. per charge of 40 Ib., 
or over 50 per cent., to which should be added 
something for saving of labour. 





Probably the point in this statement of most 
interest to-day is the indication of crucible life in 
1902 as being around 20 to 30 heats when melting 
brass, in conjunction with a melting loss of 1} to 
34 per cent., and the prices of coke and oil at 25s. 
per ton and 24d. per gallon respectively. 

Fifty years ago the use of pneumatic chisels and 
portable hand-grinders in the fettling shop were 
new developments. In fact, one particular type of 
hand-grinder was powered by a flexible shaft con- 
nected to a pulley driven by a belt from an overhead 
countershaft, which was, of course, quite in keeping 
with the then standard machine-shop practice of 
operating everything from an overhead countershaft 
and the view one invariably got was of nothing but 
belts, belts, and still more belts. 
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Bronze founding is the oldest branch of the 
foundry industry, the first bronze casting being 
made over 3,000 years ago, and the industry has con- 
sequently become so steeped in tradition that change 
of outlook »r method is slow to occur. In the short 
span of 50 years one would, therefore, not expect 
any radical changes, and so far as the average brass- 
founder is concerned this statement is more or less 
true. In fact, the old foundry illustrated in Fig. 2 
is undoubtedly better than many now in existence. 
As in all trades, there are, of course, exceptions, 
and it is interesting to compare Fig. 2 with Fig. 3, 
which shows the appearance of the same foundry 
to-day. Here is evidence of the real progress that 
results when the proper outlook is present and the 
right effort is made. It is to be regretted that there 
are not more brassfounders in Britain of similar 
thought and action. 


Quality of Castings 

Little information is available regarding the 
quality of brass and bronze castings produced in 
these old foundries and, in view of the years of 
excellent service such castings have been known to 
give, it is safe to assume that no serious problems 
existed in this direction. During recent years, the 
size and weight of castings have increased, particu- 
larly in the marine field, as will be observed from 
a comparison of Figs. 4 and 5. The propeller, illus- 
trated in Fig. 5, represents probably the largest 
high-tensile brass casting made in Britain during 
the last 50 years. This casting, 21 ft. 9 in. dia., and 
weighing 274 tons, is for the biggest British-built 
tanker to date, the single screw s.s. ““ World Unity ” 
of 32,500 tons. It is interesting to record that this 
propeller is considerably larger than those fitted to 
the liner “ Queen Elizabeth,” which are only 18 ft. 
6 in. dia., but each of which weighs about 35 tons. 


Progress in Technical Knowledge and Research 

During the last 50 years, a useful contribution has 
been made in the metallurgical field with the 
development of new alloys by improved methods of 
production and in extending our knowledge of the 
subject of brass- and bronze-founding as a whole. 
In this direction most progress has been made during 
the last 25 years and, in particular, since the forma- 
tion of the British Non-Ferrous Metals Research 
Association, in 1920. .The work of this Association, 
extending over many years, especially in connec- 
tion with gases in copper and its alloys, has been 
of outstanding benefit to brassfounders all over the 
world, and has placed British technical achieve- 
ments on a very high plane indeed, yet the results 
obtained are not being as extensively applied in 
practice as is warranted. 


Application of Research 


In the British steelfounding industry, the results 
of research have been effectively applied. The iron- 
founding industry, which closely resembles the 
brassfoundry industry in its structure, inasmuch as 
it is composed of a large number of small foun- 
dries, has also made excellent progress during recent 
years in connection with the practical application of 
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(Courtesy: J. Stone & Company, Limited 


Fic. 2.—Old Propeller Foundry of J. Stone & Company, Limited, Deptford, prior to 1914. Observe use of Loam 


research. This has been brought about by the 
co-operative effort of the whoie industry, through 
their appropriate trade and research associations, 
and has been financed by a levy on pig-iron. A 
similar system, financed by a levy on castings, is 
successfully employed by the foundry industries in 
France. 

At the moment, neither the trade nor research 
associations connected with the British brassfound- 
ing industry are getting the financial support they 
deserve, and it would appear that the majority of 
founders appreciate the value of such associations 
only when others pay for them. Such conditions 
must be corrected without delay if the brassfoundry 
industry is to make real progress and maintain its 
proper place as a partner in the foundry industry of 
to-morrow. 

Mention must also be made of the useful work 
done during the second world war by the Tin Re- 
search Institute, on improved methods for the pro- 
duction of chill-cast tin-bronzes and in connection 
with the continuous casting of bronze bar. 

New and improved casting alloys, such as high- 
tensile aluminium-bronze, silicon-bronze, copper/ 
lead for bearings, age-hardening alloys of the 
copper/beryllium and copper/tin/nickel types have 
been developed for industrial applications. What 
would the foundryman of 50 years ago have said 
when told that the addition of 2.0 per cent. beryl- 
lium to copper castings, followed by a simple heat- 
treatment operation, would make it possible to 


Moulds and the more extensive use of Electricity for Power and Lighting. 





obtain a tensile strength of over 70 tons per sq. in.; 
or that by the substitution of 5 per cent. nickel for 
5 per cent. tin in 88/10/2 gunmetal, a heat-treat- 
able alloy is obtained capable of having its ten- 
sile properties varied at will from 20 to 35 tons 
per sq. in.? 

Space does not permit the acknowledgment the 
Author would like to give, relative to the métal- 
lurgical achievements effected. in the British brass- 
and bronze-founding industry during the last 25 yrs. 
This has been the work of many individuals, too 
numerous to mention, and apart from the valuable 
part such effort has played in the manufacture of 
sand- and chill-castings, it has, amongst other 
things, led to the commercial production of copper- 
base alloy castings by gravity die-casting and centri- 
fugal methods, as shown in Fig 6, industrial appli- 
cation of the Durville process, the development of 
suitable welding techniques, and improved methods 
of inspection, using X-rays and gamma-rays. 


Trade and Technical Associations 


The British Standards Institution, a pattern for 
many similar developments throughout the civilized 
world, was formed in 1901, and has since provided 
outstanding service in bringing out standard speci- 
fications for copper-alloy ingots and castings, to- 
gether with codes of procedure for inspection and 
analytical methods. 

In 1902 there were no technical institutions look- 
ing after the interests of the foundry trade, but the 
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need for such an organization was obvious in view 
of a letier, dated London, February 6, 1902, pub- 
lished in the FOUNDRY TRADE JOURNAL by one 


who signed himself “ Foundryman,” and which was 
headed ; 

“An Institute of Iron, 

Founders—Why Not ?” 

The answer was given by the formation of the 
institute of British Foundrymen in 1904, with Mr. 
Robert Buchanan as first president. In the 48 yrs. 
which have passed since then, the Institute of British 
Foundrymen, through the presentation and discus- 
sion of papers, and latterly through the work of 
sub-committees under the direction of the Tech- 
nical Council, has played an outstanding part in 
promoting technical developments in the field of 
brassfounding. Still greater success could have 


Steel and Brass 


been obtained if the brassfoundry industry itself . 


had been more forthcoming in presenting its prob- 
lems and achievements for discussion and record. 
Institute of Metals 


The first Autumn Meeting of the Institute of 
Metals took place in Birmingham on November 11 
and 12, 1908, under the presidency of Sir William 
H. White, director of Naval Construction at the 
Admiralty. At this meeting, seven Papers were 
presented, and one by A. Philip, Admiralty chemist, 
entitled ““ Notes on Phosphor-bronze,” created con- 
siderable interest. This Paper placed on record 
the results of chemical analyses and mechanical 


Fic. 3.—Propeller Foundry of J. Stone & Company, Limited, Charlton, as it is to-day. 
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properties obtained on a large number of samples 
of phosphor-bronze, with a view to arriving at some 
general provisional conclusion as to the most 
reasonable specification for this material. Consider- 
able information was given on the properties of 
cast tensile test-bars, and it is interesting to nute 
that the results recorded for gunmetal containing 87 
per cent. copper, 11 per cent. tin, 2 per cent. zinc, 
deoxidized with phosphorus, varied from 19.0 to 
20.5 tons per sq. in. with 20 to 32 per cent. elonga- 
tion on 2 in. Such results could not be bettered 
even to-day. Through the years, the Institute of 
Metals has also played a most important part in 
promoting technical developments in the field of 
brassfounding. 

The development of trade associations, in suc- 
cession to the earlier guilds, is a logical outcome of 
the growth of the trade unions, legalized from 1871. 
Whereas the operators were quick to get together, the 
independence of the masters was, as it is to-day, 
all against. the formation of their own trade 
associations. 


Employers’ Associations 
The principal brassfoundry organization in exist- 
ence at the beginning of the twentieth century was 
the Master Brassfounders’ Association formed in 
1897. This body came into being as a result of the 
amalgamation of a number of loosely-formed com- 
mittees, the Gas and Chandelier Makers, the 


Plumbers’ Brassfounders, the Brass Casters, and the 





[Courtesy: J. Stone & Company, Limited 
The Randupson 


Process, employing Cement Moulds, has superseded the use of Loam Moulds. 
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Cabinet Brassfounders being notable examples. It 
is strange to recall that the Master Brassfounders’ 
Association owes its inception to the late W. J. 
Davis, that character of the Victorian and Edwardian 
trade-union world. Weary of having so many and 
such conflicting organizations to deal with, he 
begged them to form one body, which, eventually, 
they did. Much could be written about Davis, and 
much has been, but he is probably the only trade- 
union Official to father a masters’ organization. In 
1906 the name was changed to the Brass Masters’ 
Association, in 1921 to the  Brassfounders’ 
Employers’ Association, and in 1944 to the National 
Brassfoundry Association. 

Until the formation of the Association of Bronze 
and Brass Founders in October, 1942, there was no 
trade association in Britain representing founders 
producing brass and bronze castings required in 
the field of engineering, such as marine propellers, 
centrifugal-pump impellers and casings, valve- 
bodies, etc. The Association of Bronze and Brass 
Founders was primarily formed to represent the 
manufacturers of such castings in discussions with 
the Ministry of Fuel and Power on the subject of 
fuel economy which arose during the second world 
war, and since then it has given valuable service in 
connection with negotiations with the Ministry of 
Supply, to ensure an adequate supply of raw 
materials and other matters of major importance 
to the industry as a whole. Furthermore, the Asso- 
ciation has appointed a competent Technical Com- 
mittee to advise members on their individual 
problems and to deal with technical matters of 
importance to the industry. In this latter direction, 
a number of valuable reports have been issued, such 
as “Properties of Copper-base Alloy Castings,” 
“Operation of Metal-melting Furnaces,” “ Metal 
Losses in the Foundry,” etc. 


Productivity 


In April, 1950, the National Brassfoundry Asso- 
ciation and the Association of Bronze and Brass 
Founders sponsored a team, representing the British 
brass foundry as a whole, to investigate productivity 


: (Courtesy: J. Stone & Company, Limited 
Fic. 4.—High-tensile Brass Propeller Castings leaving the Deptford Works of J. Stone & Company, Limited, 
in about the year 1914. 


in the United States. Their Report, published last 
year, has been most favourably received, and will 
undoubtedly play an important part in promoting 
efficiency and increased productivity, provided that 
real co-operation is forthcoming from everyone in 
the British brassfoundry industry. In _ looking 
through the early editions of the FouNpDRY TRADE 
JOURNAL One comes across a reference to another 
productivity report, in the form of a book entitled 
““ The American Workman: His Secrets of Efficiency 
and Success,” published in 1902 by a Frenchman 
named Levasseur. The review of that book makes 
interesting reading, particularly the following 
extract : — 

““ Mr. Levasseur was much impressed by the 
orderliness and excellence of the conditions of 
work. In many works he found baths and toilet 
rooms for the men. In one:there was a locker 
for each man in which to keep his outdoor clothes 
while working, and the inserting of the key in 
the lock of a machine automatically registered the 
hour of the man’s arrival. Mr. Levasseur set 
himself to find if the American toiler really lives 
better than others. He found that he does. He 
lives, dresses, and indulges in luxuries which 
surprised the French critic. It is very common 
in the west, and not rare in the east, Mr. Levasseur 
states, for workmen to keep their own carriages.” 


The importance of trade associations cannot be 
too highly stressed, for only by such co-operative 
effort can an industry become really efficient within 
itself and properly organized to represent and help 
the individual and the nation as a whole. The value 
of trade associations is aptly summarized in a recent 
editorial in the American publication Modern 
Industry (October, 1951), where it is stated : — 


““ Deepening interdependence appears to charac- 
terize the relationships between large and small 
manufacturers. A reason for this is the increasing 
complexity of technology required to design and 
process modern products. In an era of syn- 
thetics and supersonic speeds, it is a sizeable com- 
pany indeed that can depend safely on its own 
research budget and brains to keep abreast 
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Most companies, especially the little fellows, must 
go outside their organizations to get the scientific 
substance they need to compete.” 

In the past, the trade associations representing the 
British brassfoundry industry have not been pro- 
perly supported and, unless such a state of affairs 
is altered, how can there be any hope for real pro- 
gress in the future. 


Labour Relations 


What was happening amongst the unions at the 
beginning of this century? There were conflicting 
interests at work in the foundry industry, as is 
apparent from the following extract taken from the 
FOUNDRY TRADE JOURNAL (1902, Vol. I, No. 2, 
February, p. 62). 

“Tt is regrettable that the Iron Founders’ 

Society and the Brass Founders’ Society cannot 
come to some amicable arrangement and definitely 
settle the long-standing grievance of the right to 
work in one another’s departments. The Asso- 
ciated Iron Moulders of Scotland and the Friendly 
Society of Iron Founders of England, Ireland and 
Wales have offered to combine the two sections 
together, so that it would allow an iron and brass 
moulder to work side by side in harmony. This 
offer has not been accepted. The brassfounders 
seem to be under the impression that, were this 
combination to take place, they would be gradu, 
ally ousted out of the foundries altogether. In 
fact, they try to enforce their version of the law 
so emphatically that they try to prevent any but 
brass moulders working in the brassfoundry. In 
one case, a number of brass moulders struck work 
because the foreman happened to belong to the 
other Society. Many foundries, such as the 
Phosphor Bronze Company and the Manganese 
Bronze Company, employ mostly members of the 
Iron Founders’ Society, and their example is being 
rapidly copied by many other 
large brass and bronze 
foundries.” 


Epilogue 


Looking back at the brass- and 
bronze-founding industry, one is 
impressed by its consolidation 
and growth, but it appears, with 
few exceptions, that many 
foundries to-day are _ still 
modelled on the same lines as 
those of 50 years ago. There 
is plenty of scope for im- 
provement, particularly as 
regards the use of properly- 
planned layouts, in conjunction 
with the more general use of 
simple mechanical aids in order 
to increase production. Every 
aspect of this subject is fully 

FiG. 6.—Modern Foundry pro- 

ducing Centrifugal Castings. 
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[Courtesy: J. Stone & Company, Limited 


Fic. 5.—Cast High-tensile Brass Propeller fitted to s.s. 
“ World Unity ” in November, 1951. This is probably 
the largest brass casting produced in Britain over the 
last 50 yrs., being 21 ft. 9 in, dia. and 274 tons in 
weight. 


covered in the British productivity team’s Report 
on “ The Brassfoundry,” published last year, and 
this should provide a useful basis for developments 
in the years to come. 

In comparison with other branches of the foundry 
industry, the brassfounder of the past has been slow 
to apply the results of research and take full advan- 
tage of modern developments. Proud tradition is 
of little national benefit to-day, unless it is also asso- 
ciated with a co-operative and properly-organized 
effort to operate foundries more efficiently and pro- 
duce a better casting than ever did our forefathers. 
There is little evidence of this during the past 50 
years, but let it be our hope for the future. 





(Courtesy: Phosphor Bronze Company, Limited 
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International Technical Co-operation 


There is some gossip that there was an inter- 
national conference held in Belgium prior to 1920, 
but co-operation was really initiated in 1921, when 
through the efforts of the late Mr. Oliver Stubbs 
and the late Mr. Tom Firth—both past-presidents 
of the Institute of British Foundrymen—after a visit 
to the States was inaugurated a system of exchange 
papers with the American Foundrymen’s Associa- 
tion. The first Paper was read at the Blackpool 
Conference; it was written by Mr. Elliot and dealt 
with the use of the electric furnace in the foundry. 
From that year onwards there has been annually an 
unbroken series of high-class papers which have 
materially enriched the proceedings of both associa- 
tions. In 1922, during a convention held in Birming- 
ham, there was a handful of visitors from America, 
France and Belgium, and at a private dinner given 
in their honour there was mooted the idea of inter- 
national technical collaboration. However, nothing 
was achieved until early in 1927, when the late Mr. 
Paul Ropsy invited the various European technical 
associations to meet him in Brussels to explore the 
possibilities. Only four nations were represented— 
Belgium, France, Germany and this country. The 
United States joined in the work of the International 
Committee of Foundry Technical Associations 
on its formation very soon afterwards. The 
British delegates were Mr. V. C. Faulkner (president 
of the Institute) and Mr. T. Makemson (its newly 
appointed secretary). Makemson was elected honor- 
ary secretary, a position he still holds. 


Rota Established 


Early on, there was much discussion as to the rota 
for foundry exhibitions, as it can be presumed there 
was much competition for the holding of inter- 
national conventions plus equipment exhibitions. 
Order was established, and a proper rota was created 
which lasted until 1939. An amazing outcome of 
this activity was growth of foundry technical organi- 
zations throughout Europe. It was, of course, with- 
out direct significance elsewhere until very recently. 
Very quickly, associations were created in Italy, 
Spain, Holland, Czechoslovakia and Poland. Since 
1945, membership has been accorded to Norway, 
Sweden, Denmark, Switzerland and India.- This 
collaboration and its method of practical expres- 
sion is, it is thought, unique in technical circles. 

During the 25 years of its existence, meetings 
have been held in Belgium, Czechoslovakia, France, 
Germany, Holland, Italy, Poland, Spain, the United 
States and this country, many visited more than once. 


The character of these gatherings has changed during 
this time. The social aspect has been developed, 
yet kept in its proper perspective. It is the technical 
aspect where the greatest progress has been made. 
the British delegates in the early days preferred 
sightseeing to attendance at lectures where, owing 
to language difficulties, they understood but little. 
Nowadays, those “ difficulties * have been overcome 
by sound organization, and especially during the last 
two meetings in Holland and Belgium the English- 
French language cocktail became an acceptable 
beverage. Experientia docet and as each European 
national manifestation has had the benefit of Mr. 
Makemson’s wide experience, an organization of 
high merit has been created of which the foundry 
industries can well be proud. 


Reminiscences 


Yet obviously and desirably each nation imposes 
upon the congresses the imprint of its own culture 
Each conference has registered its own mark on the 
history of the Association. In Poland, quite a few 
of the delegates suffered inundation through the 
overturning of a raft. In Italy, there was a breath- 
taking expedition on an aerial ropeway. In Holland, 
a unique historical dress show. From Barcelona 
there are memories of what must surely be the most 
fantastic architecture in the world and noisiest of 
children. In Paris, at one banquet every male 
British delegate was knighted, except the com- 
mercial attaché, and being a genuine knight, he 
reverted to plain “ mister.” In Germany, there was 
a luncheon called for midday which failed to 
materialize until after 3 o’clock, Dr. Schacht was 
late! Then that evening there was dinner of an 
informal character when one pleasing folk song 
started with the guests sitting, then standing, then a 
foot on their chairs, and finally on the table. An 
exhibition which was perhaps the best ever held in 
Europe was when in Prague the president (Mr. 
Gesteranus from Holland) made the same “ thank- 
you ” speech in a minimum of ten languages with- 
out a note! A marvellous feat of memory. In 
Belgium, which has been visited on a number of 
occasions, an outstanding memory is of a Lucullan 
banquet in a room with a sliding roof——and so one 
could go on. 

The result has been that there has been created 
amongst the foundrymen of the world a truly 
friendly feeling, which is so useful in facilitating 
international business and technology. 


The following are extracted from the leading article of December 29, 1921:— 


“An important event which has taken place 
during 1921 is the granting by the Privy Council 
of a Royal Charter to the Institute of British 
Foundrymen, which, additionally to materially 
adding to the status of the Institute, widens its 
scope, for its reception allows of its development 
in any direction, except those specifically pro- 
hibited by the wording of the Charter.” 


“The year 1921 has seen’the foundation laid 
for an international foundry exhibition, to be held 
in June next year at Birmingham, under the joint 
auspices of the Birmingham Chamber of Com- 
merce, the British Cast Iron Research Association, 
and the Institute of British Foundrymen. This 
will be the first time in the history of the British 
foundry trade that such an attempt has been made.” 
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5O@ YEARS Pipe-dreams 


to Practice through 
Cast Iron Research 


By Dr. J. G. PEARCE, O.B.E., M.I.Mech.E., F.I.M. 


Although cast iron was known and used before the Industrial Revolution, that great historical event 
created both the demand for cast iron on a considerable scale and the means for satisfying through the 
provision of power following the advent of the steam engine. The material was destined for a century or 
more to supplant stone and timber as the leading engineering material, until the Bessemer process and 
subsequent developments brought about the large-scale production of steel. The gradual adoption of 
steel (more gradual than many suppose if one recalls that the Eiffel Tower in Paris, built in 1878, is made 
of wrought iron) and the introduction of a variety of other materials, is doubtless responsible for the idea 
that cast iron is on its way out. Like Charles II, it is“ an unconscionable time dying.” On the contrary, 
its annual output has steadily increased over the past few years to record heights. This is due in part to the 
general expansion of industry, but not least to an increasing recognition by engineers of the value of 
obtaining a piece embodying varied sections by a single industrial process. The extent to which this is 
due to research, giving increased control, leading to better and more uniform properties, points the way 
to an increasing share of the available market by the wider use of technical control, the employment of 
technically-trained young men and a still more vigorous research programme. 


In its beginnings, founding was wholly an art, 
developed by individual ingenuity and skill, almost 
entirely on a basis of trial and error. The results, it 
is feared, were only partially passed on to others, 
so that much unrecorded experience must have been 
lost. That this situation has extended into com- 
paratively recent times is well illustrated by uncer- 
tainty, for example, as to the origin of the oil-bonded 
core. British, and particularly Scottish, founders 


* 


Dr. F. G. Pearce, O.B.E., 
M.I. Mech. E., F. I. M., 
widely known at home and 
abroad for his long years of 
brilliant service in the field 
of cast iron research, gradu- 
ated at the University of 
Birmingham and after an 
engineering apprenticeship, 
including foundrywork, he 
Spent several ‘years in in- 
dustry on the organization of 
industrial research and edu- 
cation. In 1924, he was 
appointed director of the 
British Cast Iron Research 
Association, and its develop- 
ment has since been his 
major interest. He is a 
double gold-medallist of the 
Institute of British Foundry- 
men and a member of Council. 


played a notable part in the development of the art 
and have exercised their skill and influenced the 
growth of the industry in many countries all over 
the world. It is doubtful whether adequate justice 
has ever been done in written records to the part of 
the founder in making the Industrial Revolution 
possible; for example, John Wilkinson’s boring 
lathe and his foundry skill made Watt’s engine 
cyinders a practical possibility. Science therefore 


In 1948 he received the 
honorary doctorate of the 
University of Aachen and in 
1950 he was created an 
officer of the Order of the 
British Empire. Dr. Pearce 
inspired the establishment in 
1935 of the British Foundry 
School, restarted at Wolver- 
hampton after the war as the 
National Foundry College, 
He is a member of the Livery 
of the Worshipful Company 
of Founders and a Freeman 
of the City of London. 
Under his direction, the 
British Cast Iron Research 
Association has in_ recent 
years grown spectacularly, 
both at the headquarters, 
Bordesley Hall, Alvechurch, 
and at the Scottish labora- 
tory, near Glasgow. 








50 Years of Cast Iron Research 


came late to the foundry, for founders themselves 
were primarily craftsmen. It was inevitable that 
the first steps were taken by men themselves skilled 
in the art. The technical aspects of composition, 
melting practice, melting losses, shrinkage and con- 
traction, tests and test-procedures, and later sands 
and sand-control, arose initially through their 
interest and curiosity. By the time the FouNpDRY 
TRADE JOURNAL was founded and the Institute of 
British Foundrymen was born, the future réle of 
science was accepted and for the next quarter of a 
century the application of science began to grow. 
It is of interest to recall that Turner, whose work 
on silicon effects (published in 1885) was a great 
step in modern foundry metallurgy, had access 
neither to the technique of microscopic examination 
nor high-temperature measurement, for only about 
that time did Sorby take up again his early work 
on microscopic examination and the thermo-electric 
Pyrometer evolve. 

At the beginning of the twentieth century, how- 
ever, where this review commences, the microscopic 
study of metals had become a metallurgical tool, 
methods of analysis for the commonly-occuring 
elements in cast iron had been evolved and the idea 
of a eutectic was just emerging; the significance of 
the phase rule was on the threshold of metallurgical 
understanding. In rapid succession, developments 
took place which have barely yet touched the iron 
foundry, although they have materially modified 
other branches of metallurgy: X-ray diffraction, 
radiography, precipitation hardening, the conception 
of creep, lattice structures, and the electronic struc- 
ture of alloys, quantitative spectroscopic analysis, 
the electron microscope. It is impossible in a brief 
review to mention the names of all those whose 
work has signposted this march of metallurgical 
progress. 

Raw Materials 


The major raw materials used by the industry are 
pig-iron, coke, moulding- and core-sands, and 
refractory materials. Reference is made to the last 
three mentioned elsewhere. While a good range of 
foundry pig-irons is available to founders in this 
country, the considerable disturbances due to the 
war have interfered with the characteristic compo- 
sitions formerly associated with pig-irons from par- 
ticular regions. This, together with the marked 
tendency to mach‘ne-cast pig-iron, has compelled 
the founder to rely more on analysis and less on 
fracture, although faith in the ability of fracture to 
reveal something of melting characteristics has not 
wholly departed. The development of refined pig- 
irons by a variety of processes has placed at the 
disposal of founders, pig-irons to very close compo- 
sitional tolerances, and this development appears to 
be peculiar to this country. It cannot be said that 
metallurgical coke is as satisfactory as it used to 
be and there is little doubt that difficulties with 
respect to natural resources available are in part 
responsible. The industry to-day purchases a much 
wider range of naturally-occurring and _ semi- 
manufactured products than ever before as its work 
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becomes more and more technical, and is ap 
increasing market for instruments, plant and equip. 
ment through the aid of which its manufacturing 
programme may be conducted. 


Improvements in Cast Iron 

Reverting to the early years of the century, under. 
standing of the metallurgy of cast iron was imperfect 
and reputations were built more upon experience 
and on the use of uniform raw materials of good 
quality. The bulk of engineering castings had a 
strength of the order of about 8 to 10 tons per sq. in. 
and even up to the first world war, figures of the 
order of 15 tons per sq. in. were unusual. Between 
the wars, developments ensued which made it pos. 
sible to call for 26-ton tensile cast iron in a national 
specification, in the regular pearlitic structure of 
machinable engineering cast irons. In addition to 
that, a number of other structures were produced, 
serving particular purposes, so that it is possible 
to-day to produce not only ferritic and/or pearlitic 
cast irons, but cementitic, austenitic, martensitic and 
acicular irons. 


Lines of Approach 


Four lines of development were pursued. First, 
the reduction of carbon content brought about a 
stronger iron by reducing the total quantity of 
graphite and the size of the individual flakes, mainly 
accomplished in practice by the use of a proportion 
of steel scrap in the cupola charge. This process 
found its logical end in the German process which 
was understood (precise details have never been 
published) to use a charge wholly of steel scrap and 
ferro-alloys, the iron having relatively low carbon 
and high silicon. On the other hand, the hot-mould 
process, by using the delayed cooling of a heated 
mould, was able to use a silicon content so low that 
the metal under normal conditions would have been 
white. This process is still occasionally used. 
Ordinary cast iron tends to be roughly eutectic in 
composition, and under ordinary cupola melting 
conditions, will reach this after several melts, 
whether the carbon starts above or below the 
eutectic. Engineering irons, with a flake-graphite 
structure and a pearlitic matrix, have a strength 
which, within limits, rises as the carbon falls, and 
subject to design and castability, this way of achiev- 
ing strength has persisted until to-day, although in 
the new nodular irons carbon content is of less 
importance from this point of view. An important 
feature in all these developments is control of com- 
position, not only of carbon but also of other 
elements. The second line followed—the risk of 
producing white iron, ‘or alternatively of under- 
cooled graphite, in making these rather-hard irons 
is offset by the process of inoculation, that is, a late 
addition of silicon to the ladle prior to pouring. 
While a variety of materials is used, the name of 
Meehan is particularly associated with the use of 
calcium silicide for this purpose. The third step 
was to strengthen the matrix by the use of alloy 
additions—copper, nickel, chromium, molybdenum 
—either singly or in appropriate combinations, and 
advantage was taken of the natural occurrence in 
certain pig-irons of titanium and vanadium. 
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Fourthly, in special cases, the heat-treatment 
methods evolved so successfully for the steels were 
applied to cast irons. 


Alloy and Special Irons 


Limited alloy additions of the kind referred to 
do not cause a marked structural change, but by 
appropriate extensions, structural changes were pro- 
duced, so as to create the austenitic, martensitic and 
acicular irons. Ni-Resist, Nicrosilal and Nomag are 
used for their corrosion-resisting, heat-resisting and 
non-magnetic properties. They are all structurally 
austenitic. Ni-hard is an alloyed martensitic iron, 
used for resistance to wear, erosion or abrasion, and 
the acicular irons are hard but machinable engineer- 
ing irons of high strength, characterized by the 
presence of molybdenum. The high-chromium 
(30 per cent.) irons proved to be the most resistant 
to combined effects of heat and corrosion, especially 
in the presence of sulphurous gases. 

White or cementitic irons have only limited appli- 
cation, but are of great technical importance. They 
have shared in the general improvement due to better 
methods of testing and control, as have the malle- 
able cast irons. Whiteheart malleable is normally 
a pearlitic base material and blackheart a ferritic 
base, with physical properties corresponding to these 
structures; in thin sections, whiteheart can be en- 
tirely ferritic, while a fully-pearlitic blackheart is 
also made, as is blackheart with a pearlitic rim, 
known as “picture-frame.” The major development 
in this field has been the evolution of gaseous an- 
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nealing, which has revolutionized the old process of 
ore-packing, and improved shop conditions. {he 
high-silicon, acid-resisting irons were well known 
at the opening of the century, but some studies of 
growth at the British Cast Iron Research Associa- 
tion showed that silicon was not, as had been 
previously believed, the cause, but the graphite 
coarsening which accompanies increased silicon. 
This enabled a silicon iron with 4 to 6 per cent. 
silicon, known as Silal, to be evolved. A series of 
aluminium irons was also worked out to confer 
heat-resistance, but their further development has 
not been pursued since the war. 

In the field of light castings and castings for the 
civil engineer, the change has been rather in design 
and form, and in finish, rather than in the character 
of the metal itself, although these branches have 
fully participated in improved control and manu- 
facture. 

Processes which affect the structure of the metal 
and which have established themselves as an integral 
part of the industry are centrifugal casting (with 
which the names of Mr. P. H. Wilson and Dr. J. E. 
Hurst have been closely associated in this country) 
and die-casting—the continuous production of suit- 
able iron castings in dies. They are of great im- 
portance, and a considerable tonnage of centrifugal 
pipe is exported. 

Nodular Irons 

The most striking achievement of the century in 
this field, by general consent, is the development 
of practical and realizable processes for the 





Fic. 1.—General View of Bordesley Hall, the British Cast Iron Research Association's Headquarters at 


Alvechurch. 


Many Additional Laboratories have now been Erected. 
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production of nodular cast iron in the as-cast state, 
yielding strengths several times that of ordinary 
cast iron and characterized in addition by a 
measure of ductility and considerable shock-resist- 
ance. Comparison between the nodular irons and 
ordinary grey irons is difficult, for several reasons. 
In the first place, the composition differs for similar 
basic structures in the respective cases. Further- 
more, nodular graphite can be produced with any 
matrix structure—pearlitic, ferritic, austenitic, mar- 
tensitic, acicular—and like must, of course, be 
compared with like. The cerium process was 
announced by the British Cast Iron Research Asso- 
ciation in 1948, followed quickly by the magnesium 
process by the International Nickel Company in 
United States and the Mond Nickel Company, 
Limited, in this country. This work created enor- 
mous interest in industrial countries and the amount 
of published work already runs into several hundred 
items, although only a proportion of this represents 
experimental enquiry. There is, however, little 
doubt that this development is destined to play an 
enormous part in the future of cast iron and its 
metallurgical development. 

In 1900, there was no sand-control as we know 
it to-day, very little synthetic sand, and drying oils 
were only just coming into general use as binders, 
although cores were bonded with flour, wood-resin 
and other organic materials. There were occasional 
articles in the technical Press, which put forward 
suggestions such as the need for sand-control and 
the use of synthetic sands, which have proved to be 
remarkably accurate anticipations of present-day 
practice, but these do not appear to have been 
followed up at the time. 


Early Knowledge 


Interest in the subject of foundry sands was 
greatly stimulated during the period 1914 to 1918, 
partly owing to the cutting-off of supplies from 
Belgium and France, and in 1918 Professor Boswell 
published his memoir on British sources of supply. 
This was not only the first systematic survey of 
available deposits, but also the first attempt to 
determine the quality of a sand by means of an 
accurate mechanical analysis. From that time, 
progress was more rapid and the importance of 
the testing and control of both raw sands and foun- 
dry .mixturés was widely recognized. Early in its 
existence, the B.C.I.R.A. appointed a committee to 
supervise work on the subject and has published 
about fifty Research Reports. The number of 
foundries conducting research for themselves also 
increased rapidly, although some time elapsed 
before the results could be seen in improvements in 
practice. The adoption, in the period 1924 to 1926, 
of methods of measuring the physical properties of 
sand-compacts was the essential step which per- 
mitted real progress to be made. 

From about 1930, the application of the results 
increased, and synthetic-sand and closely-controlled 
oil-sand mixtures came into greater use. The rapid 
growth in machine moulding, and particularly in 
the number of fully-mechanized units in operation, 
made necessary the use of continuous supplies of 
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uniform sand, which in turn required standardiza- 
tion of testing methods. At the present time, the 
standard methods of testing. based mainly on ‘hose 
originally published by the A.F.A. nearly thirty 
years ago, are in use in most industrial countries, © 


Mould Materials 


For the most part, there were few changes in 
the raw materials used. The use of drying-oils was 
fully established early in the period and, except for 
the introduction of a uniform type of cereal binder, 
attention was mainly centred on making the best 
use of available materials. Synthetic sands were 
bonded either with high dry-strength bentonite or 
a medium dry-strength ball clay. The difficulties 
in obtaining certain raw materials during the war 
increased interest in the use of alternative materials, 
and the high price of some imports, notably linseed 
oil, has maintained this interesi. At the present 
time, a whole range of clays by means of which 
green- and dry-strength can be varied over a wide 
range, is available and more precise control over 
synthetic sands has become possible. The most 
interesting development so far as organic materials 
are concerned has been in the use of synthetic 
resins, produced entirely in this country, and these 
have replaced imported linseed oil in a number of 
coreshops. Their use has also made possible the 
development of the “C” or shell-moulding process, 
in which a bulky sand mould is replaced by a thin 
shell. In suitable cases, this method may help in the 
solution of both sand-handling and dust problems, 
and facilitate mechanical handling. 

Except for minor modifications, sand-testing 
methods have changed little in the past twenty-five 
years. A few new tests. used mainly to fill-in gaps 
existing in the earlier methods, have been developed, 
but there has been little testing of sand at elevated 
temperatures, at which it is uséd, mainly because 
with conventional methods of heating, the organic 
materials widely used in ironfoundry green-sands 
are burned-out before the test can be made. The 
rapid heating possible by electronic methods offers 
a means of a new advance in this direction. 


Melting Practice 


For the whole of the period under review, the 
cupola furnace has been almost universally used 
for the melting of cast iron in industrial conditions. 
There has been little apparent change in the ex- 
ternal form of the cupola furnace, but many 
developments in respect of detailed aspects of 
design and operation have been made, with the 
result that much more can now be done in the way 
of designing a cupola incorporating all the features 
which will give the most satisfactory results for a 
given set of foundry requirements, while our better 
understanding of the cupola processes means, for 
instance, that a new furnace may be put into opera- 
tion, and the required results obtained with a high 
degree of certainty from the outset. In spite of this. 
the cupola, while being the most economical melt- 
ing unit, remains very flexible in operation and 
can normally be adapted to meet fluctuations or 
changes in working conditions without great 
difficulty. 
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The inside of the cupola lining remains nor- 
mally cylindrical in shape. There was a trend, due 
in many cases to the use of short cupolas giving 
inadequate heat recuperation in the furnace shaft, 
towards Jinings tapering outwards above the melting 
zone. While in many cases such a lining shape may 
usefully be retained, the trend appears to have been 
arrested, or even reversed, mainly from the points 
of view of good distribution and smooth descent of 
the charge-materials and of minimizing lining 
erosion. The werk of Rambush and Taylor was 
noteworthy in throwing further light on the subject 
of charge distribution. 


Air Supply 


Voluminous literature has appeared over the 
period on the subject of the size, shape and distri- 
bution of cupola tuyeres. From this very fact alone 
it may fairly safely be assumed that variations in 
size and shape of tuyeres, over a reasonably wide 
range, has a very small effect on cupola operation 
compared with other factors such as the volume 
or weight of air supplied through the tuyeres. 
Jungbluth has indicated the general relationship 
between air supply, charge-coke consumption, metal 
temperature and melting rate, and has also put 
forward mathematical rules governing cupola 
operation. A number of cupola designs incorporat- 
ing multiple rows of tuyeres has been put forward, 
the primary intention in most cases being to reduce 
coke consumption by improving combustion effici- 
ency. The balanced-blast cupola, developed by 
Fletcher, is the most notable example of this type. 
Many of these cupolas have been installed, in most 
of the industrial countries of the world, with excel- 
lent operating results, but it may, perhaps, now be 
open to some doubt whether their success has been 
due to the actual tuyere arrangement employed, or 
to the close attention which has been paid to other 
important features of good cupola design, such as 
optimum relationship between size and required 
capacity, height of charging door, distribution of 
air between the tuyeres in any one row, and also 
to the close co-operation between designers, 
founders and cupola manufacturers in the case of 
each installation. Good distribution of the air 
between all the tuyeres is now regarded as very 
important, to the extent that, in certain cases, the 
air passing to each tuyere is actually measured. 

Questions relating to the quality of cupola coke 
have received much attention and, particularly 
during recent years, it would appear that coke has 
suffered from an overall deterioration in quality. 
Some economically inefficient coke-ovens which, 
nevertheless, produced high-quality coke, have 
closed down, and such factors, together with an in- 
creasing long-term shortage of good coking coals, 
hold out no great hopes for a very marked improve- 
ment in the situation. Of technical developments 
aimed at enabling foundries to produce high-quality 
molten iron with the minimum quantity of coke, 
the quality of which need not necessarily be the 
highest, the most interesting would certainly appear 
to be the use of preheated blast in the cupola. 
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Fic. 2.—Corner of the Experimental Melting shop at 
Headquarters showing the Pourings of Spiral-mould 
Test-pieces. 


Hot Blast and Special Linings 


Numerous designs for hot-blast cupolas have 
been put forward over a period of many years, but 
most of these have utilized some sensible heat, 
normally lost from the convenfional cold-blast fur- 
nace, for heating the air. The first system adopted 
on a fairly wide scale, using the latent heat of the 
cupola waste gases for blast pre-heating, appears 
to be that developed by Vial and known as the 
Griffin system, from the original Schurmann design. 
The blast temperature employed was 200 to 300 
deg. C. Later, Piwowarsky demonstrated the ad- 
vantages of using blast preheated to over 400 deg. 
C., and during the last few years there has been 
very great interest in the design and installation of 
hot-blast plants employing such air temperatures. 
Although most interest attaches to the recuperative 
type of plant, of relatively high capital cost, it has 
been shown that a system involving heating the air 
with an external fuel can be economically justifi- 
able under some conditions. Although the enrich- 
ment of the normal cupola blast with a few per 
cent. of oxygen has been shown to have similar 
effects to hot blast, continuous enrichment has not 
yet, apparently, been adopted as a commercial pro- 
position. 

There has also been increasing interest in cupola 
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linings, permitting the use of a more-basic slag, in 
an attempt to produce iron having low-sulphur and 
high-carbon contents, but development of this 
appears to have been retarded by difficulties of 
supply and high cost of suitable materials. A 
notable development aimed at reducing the material 
and labour costs of repairing cupola linings, and 
obtaining the advantages accruing from a constant 
lining contour, is the insertion of water-cooled 
panels in the lining, as described by Bamford and 
Renshaw. 

On the question of instrumentation, whereas in 
the early years of the century the most that a 
cupola installation would be likely to possess was a 
pressure gauge and a clock, many more installations 
now include a blast-volume indicator or recorder, 
while automatic constant-air-control,. either by 
weight or by volume, is being increasingly em- 
ployed. A number of additional instruments are 
required for hot-blast operation, the same applying 
to oxygen enrichment, water-cooling, humidity 
control, and so on, so that the control panel for the 
modern cupola installation is on the verge of 
becoming an impressive affair indeed. 

The period under reviéw covers the development 
of rotary oil- and pulverized-fuel furnaces, and 
electric-arc and induction furnaces for the melting 
of cast irons, and these, together with air furnaces 
and crucible furnaces, are normally employed for 
melting (a) small quantities; (b) metal compositions 
which cannot be obtained from the cupola; (c) 
special irons containing costly elements; and (d) 
iron from charges such as borings, which may not 
conveniently be melted in the cupola. 


Methods of Testing 


Considerable growth has taken place in the use 
of methods of testing for the control of foundry 
raw materials, of their processing, and of the 
finished product. The principal channels are micro- 
scopic examination, chemical analysis, mechanical 
testing, and, more recently, spectroscopic analysis. 
While direct foundry tests are used to some extent 
(such as for assessing fluidity) the principal ones in 
use are chill-tests, which relate to the nature of the 
work being done. This varies so widely, and chill 
depends on so many factors, that the tests have not 
been standardized, although there are general simi- 
larities between, say, such control tests for malleable 
and for chilled rolls, and yet marked differences 
between the two types. 

Microscopic examination is used widely, and 
there is no comparison between the crude photo- 
micrographs of 50 yrs. ago and the results obtained 
with modern techniques of polishing, etching and 
photography. The polishing techniques which 
reveal the actual graphite may be well seen in 
the book of photomicrographs issued a month or so 
ago by the B.C.LR.A. entitled “Typical Micro- 
structures of Cast Iron.” 

The development of chemical analysis has re- 
sulted in the progressive simplification of the 
methods used and an increasing use of instruments 
based on physical principles. The chemical 
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methods used 50 yrs. ago for the analysis of 
cast iron were generally lengthy, involving di‘ficult 
separations which called for a high degree of skill 
and years of training on the part of the chemist. 
By the introduction of new reagents and techniques 
it has been possible to develop methods by means 
of which analyses can be obtained more rapidly 
and with a higher degree of accuracy. Typical of 
this is the use of perchloric acid for the determina. 
tion of silicon. 

Another development from 1911 onwards was 
the application of specific organic reagents to 
metallurgical analysis. Beginning with the use of 
dimethylglyoxime in the determination of nickel, a 
very large number of these reagents has been intro- 
duced—cupferron, « benzoin monoxime, and 8- 
hydroxyquinoline being particularly useful. 

The greatly increased use of alloy additions 
referred to earlier has necessitated a much larger 
number of analytical methods, and this has more 
than offset the simplification mentioned. The 
recently-published work by Westwood and Mayer 
gives analytical methods for no fewer than 25 
elements which may occur in pig and cast iron, the 
commonest being, apart from those usually present, 
copper, nickel, chromium, molybdenum and titan- 
ium. Nodular irons have introduced new analytical 
demands, and the mercury-cathode and _ other 
separation methods are useful for small amounts 
of elements such as aluminium, magnesium, calcium. 

Colorimetric methods, many of them employing 
organic reagents, have found increasing use, particu- 
larly since the introduction of the Spekker photo- 
electric absorptiometer. The large dispersion quartz 
spectrograph has been used very successfully for 
the. spectrographic analysis of ferrous materials, 
particularly for rapid routine control work. The 
most recent development of direct-reading spectro- 
graphs, which eliminate the photographic routine, 
is giving increased speed and accuracy in this field. 

In addition to the improvements brought about 
by these techniques, in the determination of the 
usual elements in ferrous materials, it has also been 
possible to determine other elements, particularly 
those present in very small amounts, the metal- 
lurgical significance of which is only now being 
investigated. Gases such as oxygen, hydrogen and 
nitrogen are now determined by the vacuum-fusion 
method. 


Mechanical Tests 


The oldest tests for cast iron are mechanical, and 
the original mechanical test is the transverse test 
in which a bar is broken as an end-supported 
centrally-loaded beam. It is still used to-day, 
though the method of assessing strength from this 
test has changed from an arbitrarily-expressed load 
required to break a bar, to the conversion to a rup- 
ture stress (tons per sq. in.) which is bound to have 
regard to the size of the section. In the earlier 
part of the century, the standard transverse test was 
carried out on a 2 by 1 in. bar. The Admiralty 
preferred a 1 in. square bar. These were replaced 
by the round bar in 1928, and the B.S.I.,ina general 
specification for testing cast iron, adopted different 
sizes of test-bar to represent different section thick- 
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nesses of casting, reflecting thereby the variation of 
strength with section found in all cast metals. 

As the strength and uniformity of cast iron 
improved, more attention was paid to the more 
easily understood and readily conducted tensile test. 
It was incorporated in the B.S.S. 321/1928, the 
sizes of test-pieces being the largest that could 
reasonably be machined from the broken halves ot 
standard transverse bars. The latest form of this 
specification, B.S.S. 1452, now covers strengths from 
10 to 26 tons per sq. in. in 1.2 in. dia. bars. Nodular 
irons cover a range of strength not reached in the 
current specifications. 

Development in the metallurgy of cast iron has 
led quite logically to the extension of the fields of 
application, where cast irons are subjected to shock 
and dynamic stressing conditions. In an attempt 
to meet the need for a means of assessing shock- 
resistance the B.S.I. have issued an impact test for 
cast iron (B.S.S. 1349). Whilst the B.S.I. have 
specifications to cover only transverse, tensile, im- 
pact and hardness, other information is being 
sought by designers and is being obtained from 
tests such as torsion, fatigue, damping and also 
from both high- and low-temperature tests. For 
engineering purposes, for which the great bulk of 
cast iron is used, it is likely that specifications will 
continue to rely* on tensile and/or transverse 
strength, although the development of nodular iron 
will need attention, particularly in view of its rela- 
tive ductility. The American Society for Testing 
Materials already has a provisional specification for 
this material. 


Plant and Equipment 


While the evolution of plant and equipment in 
the industry cannot be ascribed to formal research, 
it should be mentioned in this connection, because 
the technical and operative 
aspects of foundrywork can- 
not easily be separated. Since 
the beginning of the century, 
the large bulk of foundry plant 
and equipment beyond that 
required for floor-moulding or 
bench-moulding, has come into 
use. For example, both pneu- 
matic and electric moulding 
machines and hand-tools, and 
the Sandslinger; the mechani- 
cal-charging of cupolas (includ- 
ing the drop-bottom bucket); 
the electromagnet in the stock- 
yard; shot-blasting in the 
fettling shop, which replaced 
sand-blasting, and the use of 
mechanical methods of applying 
the shot as distinct from pneu- 
matic; wet methods of fettling 
under pressure; continuous core- 


Fic. 3.—View of the Machine- 
shop at Alvechurch, inaugurated 
in 1950. 
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drying, particularly the vertical oven; the use of 
lighter and more precise moulding-boxes of steel 
and light alloys; snap-flasks and slip-flasks; core- 
blowing machines; and the use of local lifting 
methods in addition to the overhead crane, whether 
by jib or hoist or fork-lift trucks in conjunction with 
a stillage system. Mechanized production can 
increase the output two or three times from a given 
floor area and can double the output per man. It 
aids in dealing with the problem of foundry atmo- 
sphere and encourages the use of green-sand or skin- 
dried moulds, but an essential pre-requisite of 
mechanized production is technical control. 


Education and Training 


Closely connected with improvements and the 
men required to create and use them in daily 
foundry practice, is the increased provision made in 
the industry for education and training. The British 
Foundry School, started in 1935, was re-established 
at Wolverhampton after the war as the National 
Foundry College and gives to suitable men in the 
industry a year’s full-time training in foundry metal- 
lurgy, foundry technology and management, and 
in dealing with the problems which daily beset the 
foundry manager. A preliminary six-months course 
provides for those below the standard of admission 
to the Diploma course. The National Craft Train- 
ing Centre at West Bromwich also meets a need 
not hitherto provided for in the training of crafts- 
men. Many firms in the industry make and have 
made their own provision for apprentice training. 
Many technical colleges run courses for City and 
Guilds certificates, for the National Certificates in 
metallurgy and special courses for advanced 
students. 


Future 
If this record means anything at all, it signifies the 
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road of progress in the future; improved quality, 
better designs making use of quality to reduce 
weight, greater uniformity and homogeneity of pro- 
duct; greater dimensional accuracy and lower 
machining tolerances; greater productivity; better 
working conditions. The full-employment situation 
demands the maximum output from'a minimum of 
raw materials; the shortage of materials demands 
the maximum output of good castings from a given 
quantity of raw materials. By 1960, the industry 
could be transformed. 

The first quarter of this century has demonstrated 
the value of research, and during the second quarter 
the value of systematic and organized research has 
been demonstrated, so that advances are no longer 
left to the individual, as is the case in an industry 
dependent mainly on invention for its progress. For 
a time, scientific contributions were regarded as 
were inventions, the sporadic efforts of men with a 
particular bent placed in circumstances which pro- 
vided the opportunity. Later it became appreciated 
that sustained scientific work could be placed on an 
organized basis and that it could not be left wholly 
to men bearing major responsibilities with respect to 
production. 

The industry now has the necessary nucleus in the 
B.C.I.R.A., created by a group of far-sighted men. 


Flying Start for Research 


In 1921, soon after the inauguration of the British 
Cast Iron Research Association, the following were 
listed in the FoUNDRY TRADE JOURNAL as research 
problems submitted by founders who were members 
of the Association and upon which work was en- 
visaged : — 

(1) Cast iron analysis and cupola mixtures suit- 
able for castings subject to growth during service; 
(2) abnormal structures in malleable iron castings, 
composition of metal and heat-treatment for its 
avoidance; (3) the elimination of shrinkage defects 
in grey-iron castings; (4) the curing of hard white 
cores in the interior of grey-iron castings; (5) the 
composition and treatment of ganister and other 
cupola and furnace-lining refractories; (6) the use 
of steel and iron turnings in cupola charges; (7) in- 
vestigation concerning composition of stucco and 
plaster patterns for machine moulding; (8) mould- 
ing,and facing-sand mixtures for light castings in 
green-sand; (9) moulding and facing-sand mixtures 
for “ semi-steel ” castings; (10) the correct analyses 
of “ semi-steel ” for light, medium, and heavy cast- 
ings, the rationale of mixing, charging, full-ratio 
air supply, and casting temperatures for “ semi- 
steel ” work; (11) cupola coke analysis and physical 
composition as influencing hardness of iron pro- 
duced; (12) preliminary stages in the pig-iron grad- 
ing problem; (13) fundamentals in design of 
annealing furnaces for malleable castings; (14) in- 
ternal casting strains in castings and their correc- 
tion; (15) cast iron of suitable composition to re- 
sist erosive and corrosive action, as in centrifugal 
pumps, valves, pipes, etc.; (16) metal mixtures for 
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Integrated with other institutions in the industry 
the J.LC., and C.F.A., the L.B.F., the technical Pres. 
and the institutions for education and t1 Lining 
mentioned above, it would form a whole capable 
of dealing with any problem the industry is itkely 
to raise. The three major functions of the Asso. 
ciation are the creation of new knowledge by 
research, its application in the industry through 
development (the department for which acts ip 
liaison with the industry and deals with current 
operating difficulties) and its dissemination through 
the intelligence organization. More recently, an 
operational research team has been set up to aid 
in increasing foundry productivity and another 
group has been initiated to study the question of 
foundry atmospheres and hygiene. The problems 
are three in number: those of a technical and 
scientific character; those involved in securing 
greater productivity, that is, rate or production or 
output; and finally, those involved in the materials 
economy, to make good products from varying raw 
materials and using an irreducible minimum, so 
that the greatest possible output of good raw 
castings comes from the smallest given amount of 
utilized material. Already, the pipe-dreams of the 
past have been translated into the practice of to-day 
and for future progress there is firm confidence in 
the industry's well-established organizations pledged 
to development work. 


increasing the life of annealing pots; (17) shrinkage 
and density of grey-iron castings; (18) shrinkage 
and blowholes in small castings; (19) moulding 
sands for light castings; (20) metal mixtures for 
hydraulic cylinders; (21) defects due to mixture in 
chilled castings; (22) design of rollers, suitable mix- 
ture for special wheels with steel spokes; (23) 
cupola proportions; (24) briquetting cast-iron and 
steel turnings for cupola mixtures; (25) warping 
troubles in flat castings; (26) fluxes for desulphuriz- 
ing in cupola coke charges; (27) “ draws” and 
shrinkage defects, and their remedy. 

It was later announced that work had been com- 

menced on the following projects : — 

(i) Shrinkage defects, “‘ draws ” and shrink-holes 
in castings; (ii) sulphur holes and hard spots in 
small castings; (iii) abnormal fractures and struc- 
tures in malleable castings; (iv) standardization of 
testing methods of cast iron; (v) grading of pig- 
iron; (vi) cupola and ladle linings; (vii) moulding 
sands; (viii) motor-car cylinder castings; (ix) alloys 
of cast iron for resisting erosion and corrosion as 
in centrifugal pumps, valves, pulverizers, etc. 
From the earlier list is apparent the nature of the 

problems which were besetting foundrymen of 30 
years ago and that many of the headings still stand 
to-day is not to say that much progress has not been 
made towards their solution in the meantime. 
Changed conditions have aggravated some, dressed 
others in new guise, and disposed of many. The 
emphasis on the now obsolete term “ semi-steel ”’ is 
indicative of the need at that time for real metallur- 
gical research—a condition since happily remedied. 
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5@ YEARS Phenomenal Growth in 
Light Alloys 


By Dr. E. G. WEST 


Fifty years ago the aluminium casting industry had scarcely been born—indeed, the earliest known object 

cast in aluminium is but 96 years old, having been made by Deville and now resting in a Toronto museum. 

The adolescent period of the industry spanned the 1914-18 war when it partnered the equally youthful 

aircraft industry with fruitful results to both. The end of the last war and the subsequent six. years mark 

the adult life of the foundry side of the aluminium industry, and until the recent shortage of metal due 
to rearmament, the rate of growth promised to continue. 


Fifty years ago, world production of aluminium 
was some 7,000 tons per annum—to-day, the 
aluminium founders of the U.K. alone produce this 
weight of castings every six weeks. There has been 
a fivefold increase since the years preceding the out- 
break of war and the 1943 peak has been almost 
reached again. In this period, the founders have 
not depended to any appreciable extent on aircraft 
orders but have secured a place in the general 
engineering industries of the country. 

Fifty years of growth have currently seen a 
tremendous improvement in the quality of the cast- 
ings produced, in the range of alloys available and 
in the variety of methods of casting employed. Of 
especial importance has been the change in the 
attitude of much of the industry towards research 
and development, laboratory control and inspection, 
and the establishment of British Standards. In case 
the picture may seem too good to be true, it must 
be recorded that there are still some founders—and 
many more users of castings—unable or unwilling 


to select, specify and obtain the most suitable alloy 
and process in relation to the design and duties of 
the finished castings—to the detriment of the 
aluminium industry itself and to all its sections. 

As it is clearly impossible to deal with all the 
advances in aluminium castings of the past 50 years, 
this summary is presented to encourage more 
detailed study by all interested in the production, 
development and use of the products of the industry. 
It is divided into the following four parts: —Alloy 
development, basic research work, processes, and 
development of new applications. 


DEVELOPMENT OF CASTING ALLOYS 


Possibly the earliest castings made commercially 
of aluminium were pots and pans for which the pure 
metal—a comparative term in this instance—was 
suitable, although difficult to handle in the foundry. 
A few ornamental items, including several statues 
by Gilbert (as well as his best-known—Eros), 
remain as reminders to-day, but, by the turn of the 
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Fic. 1.—Induction Furnace used for Melting Aluminium Alloys for a Pressure-die-casting Machine. 


century, experiments on alloying had made some 
progress. The addition of zinc as an alloying 
element was becoming established but the amount 
of zinc required to produce a useful increase in 
strength is high and the alloys are consequently 
appreciably heavier than the pure metal. They are 
not readily castable, but additions of copper improve 
this property and also yield greater strength. The 
best-known alloy of this group was BS.L5, contain- 
ing nominally 12 per cent. zinc with 2 to 3 per cent. 
of copper, and it found extensive use for aircraft 
and motor-vehicle components. It was not possible 
to die-cast this alloy, however, owing to hot- 
shortness, and considerable skill was necessary to 
produce the more intricate castings then made. 

The next important stage was reached when the 
binary aluminium/copper series came into use, 
being suitable for gravity die-castings. The 12 per 
cent. copper alloy became well known as BS.L8 
and later the 7 per cent. alloy at BS.L11. They 
were generally adopted in the 1920 decade for auto- 
mobile castings, especially pistons and other parts 
used at raised temperatures, and several variants 
were subsequently developed—for example, a 2 per 
cent. silicon addition in the D.T.D. 84 alloy. 

The requirements of internal-combustion-engine 
designers led to the successful conclusion of research 
at the N.P.L. and later by Hall and Bradbury into 
still better alloys for high-temperature service. The 
addition of nickel gave Y-alloy and the well-known 
RR-alloy series included additions of titanium as a 
grain refiner. The heat-treatment of casting alloys 
thus became accepted and the importance of purity 
was standardized in such specifications as D.T.D. 
298, 304 and 361 which covered the 4 per cent. 
copper alloy. 


Silicon and Magnesium Alloys 


Many early attempts, dating from the last century, 
to alloy aluminium with silicon were unsuccessful, 
but the discovery of “‘ modification’ by sodium 
additions to the eutectic alloy by Pacz was followed 
by commercial development in this country during 
the 1920-30 period, and BS.L33 is still one of the 
most-widely-used compositions. It is exc:ptionally 
easy to cast as it runs well in thin sections and has 
a low specific gravity. Variants of the basic 12 per 
cent. silicon alloy were found to be heat-treatable 
(as D.T.D. 240 and 245), and the lower coefficient of 
thermal expansion of the alloy made it useful for 
pistons. 

The alloying of aluminium with magnesium had 
always been attractive as the density was reduced, 
but this series was not brought into commercial 
use until the early 1930’s when the nominal 5 per 
cent. alloy found employment for marine purposes, 
and in food processing plant. This alloy is not 
easy to handle in the foundry, however, but a little 
later the 10 per cent. magnésium alloy was intro- 
duced successfully, in spite of still greater diffi- 
culties in handling and treatment. As D.T.D. 300, 
it was used extensively for highly-stressed parts of 
aircraft in the last war and has since been found 
very useful for many special engineering applica- 
tions. 


Secondary Alloys 


Perhaps the most significant alloy development 
was forced upon the industry by the wartime metal 
position, namely the official recognition of several 
alloys made from scrap. The best-known was 
patented in 1939 (nominally 2 per cent. copper plus 
5 per cent. silicon) and was developed as D.T.D. 
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424. followed by D.T.D. 428, with 6 to 8 per cent. 
copper and 3 per cent. silicon, for less-exacting 
duties. Other compositions enjoyed great popu- 
larity during the war, under various “ LAC ” (Light 
Alloys Control) designations. The accepted use of 
so-called secondary alloys was a great step in the 
economic and technical story of the aluminium 
foundry industry and is closely linked with the suc- 
cessful refining and reclamation of scrap developed 
by war-time necessity and continued to the advan- 
tage of the nation in peacetime. 

Finally, in 1949, the new schedule “ Standard 
Casting alloys for General Engineering Purposes ” 
was published as BS. 1490, and it is essential to the 
future well-being of the industry that the twenty 
alloys of this standard should be specified by users 
whenever possible. The system of nomenclature 
adopted—L.M. (standing for “Light Metal ”) 
followed by an alloy number (1 to 20) and a suffix 
to show the condition—is simple but comprehen- 
sive, and should do much to dispel the mystic but 
annoying significance of the innumerable designa- 
tions in use before BS. 1490 was issued—and (re- 
grettably) by many people since. The basic compo- 
sitions and the resulting properties are well sum- 
marized in several recent publications’ and it is 
strongly recommended that founders and _ their 
customers should adopt BS. 1490 alloys to the 
advantage of everyone concerned, not only at 
present but more especially in the future. 

Alloy development has made great progress in 50 
years but it will not result in the advantages that 
founders and users may expect unless there is vigi- 
lance to maintain the standard of the basic material 
and skill in designing the component to obtain 
optimum properties from a given foundry tech- 
nique. 


BASIC FOUNDRY RESEARCH 


Fifty years ago, the very small amount of foun- 
dry research was devoted to cast iron and some 
of the other well-tried, older metals, with little 
thought of even the problems involved in casting 
aluminium. One of the most striking advances is 
therefore the realization of the aluminium founder 
that research is worthwhile and essential to the 
well-being of the industry. It is  unfor- 
tunately true that many members. of 
the foundry industry still do not apply the 
results of research as promptly or as rationally as 
the more advanced concerns. Nevertheless, there 
is little doubt that the attitude of the industry to- 
wards research and development has already under- 
gone a profound change, and the important task 
now is to bring similar enlightenment to all its units. 


At least one problem has been continuously in- 
vestigated since the earliest days of the aluminium 
foundry, namely alloy improvement. The results 
achieved have already been summarized in the 
previous section, and research continues in many 
laboratories to-day. Some of the early work was 
undertaken by teams such as the N.P.L. staff under 
Rosenhain, but the major portion of present re- 
search in this field has always been, and continues 
to be, in the hands of individual companies. 
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Gas Porosity 

Gas porosity was recognized as a major problem 
more than thirty years ago and intensive research 
at the N.P.L. and by the British Non-Ferrous 
Metals Research Association in this country gave 
means of overcoming the gross unsoundness ex- 
perienced until about 1930. The high solubility of 
hydrogen in aluminium above the liquidus was 
found to be the basic cause of porosity and several 
remedies were proved satisfactory. Degassing the 
melt by chlorine or halide fluxes has continued to 
be the normal method, coupled with precautions to 
avoid hydrogen contamination in melting and 
casting. 

More recently, another form of gas unsoundness 
has been investigated and the underlying reasons 
elucidated. In the alloys containing magnesium a 
reaction occurs when the metal is poured into sand 
moulds, giving a characteristic form of porosity 
that seriously reduces the properties of this valuable 
class of alloy. Work by the B.N.F.M.R.A. on 
metal/mould reaction has been shown to be effec- 
tive in commercial practice. but much remains to 
be done in many foundries before castings in the 
magnesium-containing alloys are invariably pro- 
duced free from such unsoundneéss. 


Hot Cracking 

Hot cracking or tearing has, of course, always 
been a problem and has prevented certain alloys 
from being cast in metal dies and it is only within 
the last 10 to 15 years that the basic causes have 
been established. Again, the B.N.F.M.R.A. inves- 
tigators have been prominent and the “ eutectic 
index ” described by Lees is a valuable indication of 
the inherent tendency of an alloy to hot shortness. 





Fic. 2.—Air-cooled Aircraft-engine Cylinder-head, 
cast in LM-14 by the Suction Process. 
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Composition is thus a principal factor, but there 
has been some useful practical work directed 
towards controlling the gas content in such a 
manner as to reduce the risk of hot cracking. 
Grain Size 

Grain size has been long recognized as a major 
factor in determining the mechanical properties of 
aluminium casting alloys and additions of titanium 
have been made for 20 yrs. for the purpose of 
obtaining small, uniform crystals. The mechanism 
of grain refinement by titanium and boron has not 
yet been fully determined, for only recently an 
American paper has lent support to the peritectic 
theory which was discarded by the B.N.F.M.R.A. 
investigators in favour of boride and carbide for- 
mation and concentration gradients. It has, how- 
ever, been accepted in practice that additions of 
titanium and boron reduce the natural grain size 
of a casting and improve its strength, as well as 
reducing the risk of hot-tearing. Similar findings 
have been published in connection with welding 
research on aluminium alloys. 


Sand Control 


Control of moulding sand has been developed as 
a result of a great deal of attention to applying 
the data obtained from some of the foregoing re- 
searches, plus practical observation of the effects 
of different types of sand on the final casting. The 
use of inhibitors to reduce metal/mould reaction 
is an example of the type of development which 
has brought scientific control right into the foun- 
dry. To-day sand control is widely practised and 
central processing piants enable sand of the desired 
properties to be delivered to the moulders, thus 
reducing surface defects and controlling the pro- 
perties with a high degree of efficiency. 

The phenomena of solidification have likewise 
been fully investigated and the importance of direc- 
tional cooling established. The use of chills has 
been given a more scientific basis and recent work 
on thermal gradients in castings has greatly helped 
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in interpreting existing knowledge on gas-reac- 
tions, grain-size, shrinkage and hot-shortness. 


Inspection Methods 

Methods of inspecting castings have been the sub- 
ject of much investigation, and finality has by no 
means been reached, especially for the high-strength 
alloys, which are more prone to trouble than others. 
High specification figures in test-bars are not only 
misleading but positively dangerous, unless the 
properties of the casting itself can be related to the 
standard. No completely satisfactory means of 
non-destructive testing has yet been devised and 
quality-control methods are still not entirely satis- 
factory, although excellent results are obtainable 
by foundries which have devoted sufficient study to 
the proper use of the statistical tool. Supersonic 
testing, fluorscopic examination, radiography and 
radioactive isotopes—all have their uses—but the 
ultimate decision as to rejection or otherwise must 
be based on personal opinion backed by experience, 
both in the design office and on the foundry floor 
as well as in the inspection department. 


FOUNDRY PROCESSES AND TECHNIQUES 


Some indication of the changes in foundry pro- 
cesses and techniques during the past half century 
may be deduced from the researches already men- 
tioned, and other improvements may properly be 
attributed to the demands of the user which necessi- 
tate better control. Sand casting has been followed 
by the adoption of metal dies for gravity castings 
and later by pressure die-casting—all becoming 
more and more highly mechanized with the passing 


Fic. 3—Cast Alu- 
minium Dash, 
Screen - pillars, 
Door - pillar 
Sockets and 
Wheel-arches_ for 
40 - h.p. Lanches- 
ter, 7-seater Car 
designed in 1922. 


(Courtesy, George Lanchester, Esq. 
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of the years. Aids to sand casting have been especi- 
ally developed during the past 10 to 12 yrs., such 
as machine moulding, sand-handling and process- 
ing, metal patterns and mechanical devices to 
convey patterns, boxes and metal in and around 
the foundry. Fully-mechanized foundries have 
proved their worth for high-production runs of 
more-or-less standard castings, but are not suited 
to commercial jobbing work, for which, however, 
many mechanical accessories can be profitably 
installed 
Size and Quality 

The size of sand castings has gradually increased, 
and recent descriptions of particular jobs show that 
mere size is no longer the prerogative of the older 
metals. Thus, 6-ft. diameter pulleys weighing well 
over a ton have been cast in the 12 per cent. silicon 
alloy’ and the rotary vacuum filter casing in 
D.T.D. 424, described by Fenn,’ weighed over 44 tons 
as cast and 7,207 lb. as delivered. 

As will be appreciated, increases in size and im- 
provements in quality have had to be matched by 
suitable melting facilities. Almost every type of 
melting furnace can be seen in aluminium foun- 
dries to-day and expert opinion is still divided as to 
the best for particular duty. Many regard the low- 
frequency induction furnace as the most suitable 
for heavy and continuous working (Fig. 1), but oil- 
fired and coke-fired furnaces are still largely used. 
Aluminium in this aspect provides a strong contrast 
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to cast iron, for which the cupola is an efficient 
melting unit. 
Die-casting 

Gravity die-castings have also progressed in 
weight and complexity, but automatic or partially- 
mechanized equipment is not yet widely used. 
There are, however, notable examples of the appli- 
cation of the principles of flow production to alu- 
minium die-casting and further development in this 
direction is likely when conditions are favourable. 
The practice of using sand cores in dies has shown 
promise, although relatively few applications have 
been described. The Parlanti invention of anodized- 
aluminium dies created interest but has not been 
fully exploited as yet. 

Pressure die-casting was not adopted for alumin- 
ium alloys until less than 40 years ago in spite of 
its development for other metals some 60 years 
earlier. The gooseneck machine was not entirely 
satisfactory for aluminium as the hot metal in pro- 
longed contact with the machine picked up so much 
iron that the alloys were too seriously contaminated 
to be usable. Even the 12 per cent. silicon alloy 
could have its properties seriously impaired by an 
iron content which was trebled or even quadrupled 
during a single shift. The cold-chamber machine 
was adopted in about 1934 and allowed a wider 
range of alloys to be pressure-die-cast very satis- 
factorily. To-day, several! modifications of the 
normal gravity- and pressure-die-casting processes 


Fic. 4.—Impression, Gates and Risers of the Die for a Gravity-die-cast Kitchen Sink, with Draining Boards. 








(Courtesy, Northern Aluminium Company, Limited 
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are in use commercially—in particular, the low- 
pressure and the vacuum techniques. By these 
methods, very intricate castings can be made to a 
high degree of accuracy and soundness as 
exemplified in Fig. 2. 

Cast-in Inserts 


The value of casting-in inserts of other metals 
has been fully proved and it is now commonplace 
for inserts to be called for in sand and die castings 
of all types. It is not impossible to have inserts of 
certain non-metals under special conditions. The 
use of the lost-wax process has not been entirely 
overlooked by aluminium founders requiring to 
make special castings, and there have been useful 
developments in plastic moulds. Another process 
which has been the subject of experiment, but is 
not yet adopted for aluminium, is centrifugal cast- 
ing. A few successful applications have been 
described, after earlier scepticism, and the properties 
of some alloys appear to be capable of valuable 
improvement by this process. Attention must also 
be directed to the growing practice of making very 
complex units by welding together simple castings. 
Such jobs require care in planning and have been 
commercially practicable only within the past few 
years, as the argon-arc welding process has become 
a more generally accepted tool. This development 
warrants attention whenever intricate designs are on 
the drawing board and it may open up a new 
technique for exploitation in many fields. 

Finally it should be noted that by comparison 
with 50 years ago the aluminium foundry industry 


Fic. 5.—Cover for the 
Mechanization of a 
165-kv. 3,500 - m.v.a. 
Air-blast Circuit- 
breaker, Sand Cast in 
LM. 9P. The Housing 
and -:Cover together 

weigh 320 Ib. and Four 

Steel Inserts are cast-in. 












(Courtesy, Wm. Mills, Limited 
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is in a much better position to take advantage of 
new techniques and equipment. Exchange of 
views and, often, of working data is becoming 
widespread through the medium of the technical 
Press, papers to learned societies and institutions, 
and by direct contact between founders. Here the 
interest of the Institute of British Foundrymen in 
aluminium may properly be mentioned and it is 
fitting that special sessions on aluminium-alloy 
casting have been arranged at several recent con- 
ferences of the Institute. 


DEVELOPMENT OF NEW APPLICATIONS 


The aluminium founder has increased his output 
continually as the use of aluminium has expanded, 
but greater opportunities than ever exist now for 
the foundry industry to show still greater develop- 
ment. Since the war finished, there have been 
many temptations to sell aluminium castings as 
substitutes for material in short supply, and, 
although in many such instances the advantage of 
aluminium over the more usual material may be 
established, it is realized by many founders that it 
is more important to consider long-term possibilities. 
It is essential that all units of the foundry industry 
should base their commercial policy on long-term 
prospects, as well as naturally keeping an im- 
mediate and steady flow of castings through their 
works. The field for developing aluminium is so 
vast that there is little doubt that all sections of the 
industry could be kept at maximum capacity, and 
this is especially true of the manufacturers of first- 
class aluminium-alloy castings. 


Road Vehicle Applications 


Road transport has been the largest single user 
of aluminium-alloy castings for many years and 
this application dates back to the earliest days of 
the industry. Indeed the automobile industry and 
the aluminium industry have grown up side by side 
and the particular combination of properties of 
aluminium is likely to maintain the metal in the 
forefront of motor-vehicle materials. Most of the 
applications of castings in road vehicles are in the 
engine and transmission—in particular crankcases, 
gear-boxes, back-axle differential castings, a multi- 
tude of housings and covers, and, using the alloys 
specially developed for high-temperature service, 
pistons and cylinder-heads. . The development of 
methods of satisfactorily hard-surfacing cylinder 
bores may bring the cylinder block into the alumin- 
ium foundry, and it is possible to look forward 
with confidence to the greater use of castings in the 
body structure. 

It will be recalled that the very successful 
Panhard-Dyna car embodies-many items cast in 
the 12 per cent. silicon alloy to which aluminium- 
alloy sheet components and pressings are riveted. 
British car manufacturers have not yet undertaken 
development in this direction, but the experience 
now being gained by the Aluminium Development 
Association, with a Panhard-Dyna car, obtained 
for the purpose of tests, should be exceptionally 
useful in further substantiating the case for cast 
aluminium throughout road vehicles of all types. 
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Mention should also be made of the likelihood of 
cast aluminium-alloy bearings being produced in 
substantial quantities, and considerable investigation 
is taking place in this field. For a different type of 
application, the stronger casting alloys have been 
successfully used in place of malleable cast iron, and 
again experience will indicate further advances in 
this direction are likely. 

Railway Fittings 

Railways are rightly regarded by the whole alumi- 
nium industry as an appropriate field for develop- 
ment work and already substantial quantities of 
aluminium castings are being used in this country for 
internal fittings of passenger coaches of otherwise 
conventional design. As progress is made towards 
the ultimate aluminium-alloy train, the total weight 
of castings will inevitably increase, particularly as 
they are finding general acceptance in place of the 
heavier and more expensive plated brass. If tradi- 
tion insists on retaining the appearance of plated or 
polished brass, then aluminium foundries must pro- 
duce castings that can be properly finished by anodiz- 
ing or other means. The structural use of cast 
aluminium for railway vehicles is perhaps further 
off, but possibilities exist both for passenger and 
goods stock. . 

Shipbuilding Uses 

Marine applications of aluminium have made very 
substantial progress in the past 25 years, but present 
conditions indicate that the adoption of aluminium 
castings in place of the more traditional copper-base 
alloys should be accelerated. For exposure to sea 
air and salt water, it is particularly essential that 
only first-grade castings in approved alloys should 
be accepted, and any unsuitable materials fitted to 
ships do nothing but a disservice to the industry as 
a whole. 


Constructional Purposes 


Perhaps the most striking development in the use 
of aluminium castings has been in the building in- 
dustry, especially as the past five years have seen 
the adoption of aluminium for purely utilitarian 
purposes as distinct from the former use of cast 
aluminium for decorative features. This has been 
due in part to the shortage of other materials, but 
aluminium has justified itself on technical and 
economic grounds, particularly where maintenance 
can be taken into account. The publication of 
B.S. 1430 in 1947 to cover cast-aluminium rainwater 
goods is an indication of the progress made and 
with the present emphasis on the building of houses 
it is hoped that aluminium will be sufficiently plenti- 
ful to allow the founders to make an appropriate 
contribution to this important national problem. 

Domestic equipment of all kinds has been a fruit- 
ful source of business for the casting industry 
throughout the past 50 years, but recent develop- 
ments have again overshadowed those earlier. Many 
excellent examples of cast aluminium-alloy and 
pressure-type cookers have been produced in enor- 
mous quantities, and their success has led to the 
adoption of aluminium for large-scale food-process- 
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(Courtesy, Non-Ferrous Die Casting Company 


Fic. 6.—Aluminium-alloy (L.33) Bubble Caps for an 
Oil Refinery. 


ing equipment. Vacuum cleaners have served to 
introduce the advantage of light weight to house- 
wives and have led the way to many other items of 
domestic equipment being made as aluminium cast- 
ings, including several types of furniture both for 
indoors and the garden. 


Electrical and Mechanical 


Electrical engineering is a relatively new outlet 
for the aluminium founder, but, although wrought 
aluminium has been used for electrical purposes 
throughout this century, recent casting applications 
have included many types of junction-box, switch- 
gear, connections for trailing cables and motor com- 
ponents, but again only the fringe of such 
applications has yet been touched. Allied to electric 
engineering are the more spectacular uses of alloy 
castings in radar equipment and other electronic 
gear. 


Mechanical engineering has such wide scope that 
a few examples must suffice to show that alumi- 
nium castings have made progress (most of it of 
recent date)}—in mine equipment and machine tools, 
in textile machinery, in tractors and agricultural 
equipment, printing machines, cinema projectors, 
and theatre lighting gear and fittings, and foundry 
equipment itself—all have benefited from aluminium 
castings. The advantages include not only lower 
weight, which is of special importance in reciprocat- 
ing and other moving parts, but also ease of machin- 
ing, freedom from rusting and, in many instances, 
less liability to accidental damage. 


In conclusion, it must be remembered that mis- 
takes have been made and disappointment encoun- 
tered, but the experience built up during the past 50 
years augurs well for the next. 
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Patternmaking 


The basic art of patternmaking was just as well 
understood fifty years ago as it is to-day and a high 
percentage of matter contained in text-books of 
that period would not require rewriting for a 
modern text-book. The major changes have been 
in the better and more extensive equipment of 
patternshops and their layout and the change to 
high-precision patterns for mechanized production. 
The use of single- and double-sided pattern-plates 
was established early in the century. There were 
then fewer metal-pattern layouts, as this phase of 
patternmaking was consequent upon the extensive 
mechanization of the industry. 


Storage 

A problem which has exercised the ingenuity of 
the foundries with increasing force over the period 
has been the storage of patterns. In many cases, 
new buildings have had to be provided and much 
thought has been given to making them fire-proof. 
New systems have come into vogue for the classifi- 
cation and rapid identification of patterns. No 
longer is reliance placed on the memory of some 
aged pensioner, aS was not unusual in -early 
days. 

There has been more recently a shortage of the 
best kinds of timber, but somehow or other the 
difficulties have been largely overcome, but when 
improperly seasoned English elm was used produc- 
tion inevitably suffered through warpage during 
use. Much of the hand work involved in shaping 
patterns has been eliminated by the introduction of 
machinery. When aero-engines came into being 
each fin was hand carved, at a cost of several 
thousand pounds tor the finished jobs. Plastic 


wood for the making of fillets came in use about 
25 years ago. 

In quite recent times there have been two new 
developments in patternmaking. 


One is the use of 





plastic or synthetic-resin patterns and the other the 
pressure casting of aluminium match-plates, in 
plastic moulds. Neither has yet reached a stage 
where, so far as this country is concerned, it is readily 
obtainable or being used extensively. 

A steady growth has been registered in the num- 
ber and importance of patternmakers to the trade; 
a feature which is still now largely developed in 
the foundry industry of the United States. Now 
all important centres are serviced by well-equipped 
“ outside ” pattern-shops. So far, nobody has had 
the initiative to form any sort of “ patternmakers 
association ” to enable co-operative activities to be 
carried out. Maybe such a development is un- 
necessary in view of the promised lessening of 
controls. 

One pleasing feature is the availability of wood- 
working machinery of British design and manufac- 
ture. In fact, an important export business has 
built up for the more specialized machines. 

The present position of the patternmaking trade 
is that a number of well-lighted and ventilated 
shops (as shown in Fig. 1) of excellent construction 
and layout have been built for the actual construc- 
tion of patterns, whilst for storage the new fire-proof 
buildings are being provided in increasing num- 
bers. There is no problem in this industry as to 
recruitment, for youth is naturally attracted toa 
trade giving ample scope for the learning of an 
interesting skilled craft. 


Techniques 

Technically, there has been co-operation with the 
designer and foundryman on an ever-increasing 
scale, but here a ‘word of warning is necessary. As 
an increasing number of boys are being trained in 
“independent ” patternshops, they do not get 
that familiarity with actual foundry processes 
which they will need in 
later times. Thus, 
arrangements _ should 
be made for such boys 
either to go to the 
National Craft Train- 
ing Centre or to spend 
a portion of _ their 
apprenticeship in, pre- 
ferably, a  jobbing 
foundry. 





Fic. 1.—Typical Modern 
Patternshop, showing 
Spacious Layout giving 
Ample Room for Set- 
ting Out and_ with 
Lathes and_ Special- 
purpose Machines well 
segregated from Indi- 
vidual Benches. 
Courtesy, 

Ig y 


. & W. Hawthorn Leslie 
& Company, Limited) 
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America Outstripped in 


SO 


of Malleable Iron 


By F. D. LEY 


Fifty years ago, it was reported that the British malleable castings industry was sadly lagging behind its 


American counterpart, yet to-day it is well to the fore. 
The Author, from a lifetime’s work and family connections 


been achieved are reported in what follows. 
is in a privileged position to assess both the impact 


The following words were written at the end of 
the nineteenth century :— 

“The enormous development of the malleable- 
castings trade in the United States having been 
brought forcibly under our notice by our intimate 
connection with the largest producers in that 
country, we have been led to make enquiry into 
the causes which have operated against a similar 
development in this country. Consumers here do 
not make use of these castings in anything like 
the quantity they.might do if they cut themselves 
adrift from conventional modes of treatment and 
strike out boldly in new tracks as our friends on 
the other side of the Atlantic have done, and 
enlist the help of a metal which in the hands of 
our go-ahead cousins has done so much in these 
days of keen competition to reduce cost and 
lighten deadweight. The American malleable 
ironfoundries have profited by the wider diffu- 
sion of scientific training; the nature and charac- 
teristics of their metal are now well known; the 
elements that rendered it unreliable in quality 
and difficult to anneal have been pointed out by 
the chemists. In this country, the. manvfacture 
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leable foundry practice 
in the United States. 
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The steps by which this worthwhile advance has 
of individual innovations and the overall trends. 


of malleable castings working on old-world lines 

with out-of-date plant and producing castings of 

uncertain quality, has begot a general want of 
confidence in the metal itself.” 

The writer, if alive to-day, would certainly be 
pleased with the transformation which has taken 
place during the past half centugy. 

The chief products in the past, were agricultural- 
machinery parts, belt-fasteners, boat anchors and 
rowlocks, boot protectors, cellar gratings, chimney 
bases for locomotives, chain links, cycle castings, 
drinking-fountain cups; electrical, footwear, and 
furniture castings; hinges, ironmongery, keys and 
lock parts; milk-cam tops and handles, nails, orna- 
mental chain-links, palisading heads, railway cast- 
ings, saddlery and shipbuilding parts, spanners, 
saucepan handles, tarpaulin eyelet-rings, tram 
wheels and textile castings. Thus malleable castings 
around 1900 were being used in a wide variety of 
trades. One catalogue at that date had this to say 
about malleable palisading heads :— 

“ These have all the delicacy of wrought-iron 
ones and at the same time are much cheaper and 
stronger. To prevent the possibility of the heads 
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50 Years of Malleable Practice 


being unscrewed by mischievous persons, it is 
simply necessary to wet the threads of the screws 
with water in which a little sal ammoniac, which 
can be bought at a druggist for a few pence, 
has been dissolved.” 


Present-day Application 

To-day the motor industry is the largest user of 
malleable castings for both passenger cars and 
commercial vehicles. Such parts as axle-housings, 
differential carriers, cases and covers, hubs and 
drums, spring brackets, steering boxes, pedals and 
hinges are made in large volume as malleable cast- 
ings. Agricultural machinery and tractors, cycles 
and motor-cycles, conveyor chains, electrical machi- 
nery, mining equipment, general-engineering and 
tube-fittings, employ malleable castings to a con- 
siderable extent. The demand for malleable cast- 
ings is constantly expanding, for new applications 
and some of the latest developments cover pistons 
and crankshafts. Although from time to time 
there is a flurry over some new material which is 
extravagantly claimed as replacing malleable, ex- 
perience and lengthy trials in the end prove malle- 
able to be the best material on account of its easy 
machinability, strength and toughness in resisting 


shock. 
Materials 


Fifty years ago, the pig-iron was mainly English 
refined, English charcoal and Swedish, whilst 


large quantities of charcoal iron were imported 
from the United States during the summer when 





Fic. 1.— Mechanized Moulding Plant for 
Medium-size Malleable Castings. 
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the Great Lakes were open to shipping. Thie pig. 
iron was mainly melted in small plumbago crucible 
furnaces, small cupolas and small air-furnaces, The 
larger firms had modest laboratories where tie pig- 
iron was analysed, and the laboratory specified on 
the charge sheet the quantity of each grade to be 
used on the furnaces. To-day the pig-iron js 
English refined, and English hematite, and stee] 
scrap, melted in large cupolas, air-furnaces, rotary 
furnaces and by duplex cupola/electric melting. 


Pulverized Fuel 


The small air-furnaces used to be fired by hand 
with hard coal, but the increased size of the fur- 
naces, requiring long-flame conditions, necessitated 
the use of pulverized coal. The first pulverized 
coal plant for malleable air-furnaces was of the 
central-station type, which consisted of elevators 
and hoppers for storage of coal of bean size, and 
coal driers to remove the moisture, Bonnet type 
roller mills for powdering the coal and large hop- 
pers of 50 tons capacity fitted with batteries of feed 
screws for withdrawing the powdered coal into the 
pipes in which the coal was blown for distances 
up to 1,000 ft. to the melting furnaces. In the 
pioneering days, considerable trouble was caused by 
the vertical static driers being difficult to control, 
thus causing fires in the storage bin due to over- 
heating, and at other times complete blockage of 
the pipe-lines to the furnaces owing to the coal 
being improperly dried. Sometimes heats were de- 
layed far into the night, and the moulders and 
casters went home at 5.30 p.m. and came back at 
midnight to cast their moulds. At other times, 
fires in the 50-ton bin made it necessary for the 
operators and fire brigade to empty large quantities 
of the smouldering coal out of the bin. However, 
these troubles were gradually cured by the instal- 
lation of rotary driers and Hardinge ball mills and 
to-day these central pulverizing plants are producing 
hundreds of tons per week without any hold-ups 
and difficulties. The use of unit-type Atritor mills 
for new melting furnaces has now become popular, 
since such mills, supplied with coal-handling equip- 
ment and drier, can be placed adjacent to each melt- 
ing unit. The only backward step in the develop- 
ment of the use of pulverized coal for metallurgical 
purposes has been the increase in ash-content of 
coal from the previous figure of 3 per cent. to the 
present-day figure of 6 per cent. 

The development of pulverized coal has also made 
possible the installation of waste-heat boilers con- 
nected to melting furnaces and the steam produced 
is used for the generation of electricity and the 
heating of buildings. This generation was originally 
mainly valuable from the economic point of view. 
but to-day its availability has provided a welcome 
relief from power-cuts. 


Furnaces 


A major development in the melting of both 
whiteheart and blackheart malleable, was the advent 
of the rotary furnace in the early 1930s. The ad- 
vantages of this type of furnace were numerous, 
and in different ways, benefited whiteheart and 
blackheart practice. Closer control of chemical 
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Fic, 2.—Moyld Storage on Roller Conveyors for Batch Pouring of Malleable from a Crane Ladle. 


composition and higher pouring temperatures than 
with cupola melting were obtained. A greater 
freedom in choice of melting stock was possible, 
and in the case of blackheart metal, low carbon and 
sulphur compositions could be produced. Rotary- 
furnace capacities generally vary from two to five 
tons, and oil, pulverized bituminous and anthracite 
coals are used as fuel. The oil- and anthracite-fired 
types are normally equipped with recuperators and 
all furnaces are operated with monolithic siliceous 
linings. 


Ancillary Sections 


Parallel with the rotary-furnace development, 
malleable cupola practice has been improved in 
metal composition and temperature, by the use of 
heated receivers, employing oil, gas and the electric 
arc, whilst advances in cupola design in the malle- 
able industry are represented by hot-blast and water- 
cooled cupolas, examples of each being in operation 
to-day. 

The transfer of metal to the moulds by hand ladle 
is now gradually being replaced by metal transfer 
in bogie ladles, ladles on monorails, and electric- 
crane ladles. The immersion pyrometer has made 
it possible for metal temperature to be recorded 
much more accurately than with optical pyrometers 
and other previous methods. 

Laboratories in the industry are provided with 
the most modern equipment, such as the spectro- 
graph for determining silicon and manganese on 
which an accurate analysis can be determined in 
12 min. as compared with 30 min. chemically, and 
carbon on Stréhlein apparatus where the result can 
be obtained in six as compared with 15 min. pre- 
viously. Equipment such as this has greatly speeded- 
up the analysis of batches of samples from large 
numbers of furnaces. 





The skill and craftsmanship of the patternmakers 
were well known at the beginning of the century, but 
the complexities and intricacies of modern design, 
where one complicated casting often replaces two 
previously used, and the greater dimensional accu- 
racy required by machine-shops, has called for even 
greater skill and has further enhanced their reputa- 
tion, and also made it essential for the pattern-shops 
to be equipped with modern precision machines. 

This demand for greater accuracy and the higher 
volume of production has placed larger responsi- 
bility on management in their task of exercising 
quality-control. From the inception of a new job 
there must be proper planning and consultation 
between all departments. 


Moulding Machines 


The equipment of moulding machines and mould- 
ing methods has made remarkable advancement. 
Moulding 50 years ago was mainly bench, floor, 
spray and tub. The increasing volume of castings 
required per week made it necessary to employ 
faster methods of moulding and machines designed 
for hand-ramming, hand-squeeze, and withdrawal of 
patterns were the fore-runners of the power-operated 
machines in use to-day. The various types now 
available—squeeze, jolt-squeeze, stripper, jolt- 
squeeze-turnover and jolt-rollover, give speedy ram- 
ming times and quick and accurate pattern-draw 
with different principles of operation such as four- 
pin lift, stripping plate, down-sand frame, turnover 
and rollover. For smaller and shallower work, the 
electrically-operated moulding machine is popular. 
This embodies pattern-withdrawal mechanism by 
either stripper plate or down-sand frame. Many of 
the modern types of machines incorporate con- 
tinuous heating of'the pattern-plate to ensure good 
lifts and draw. Fig. 1 shows moulding plant and 














Fic. 3.—Pouring from an Electric Furnace in a 
Duplex Melting Plant 


Fig. 2 moulds arranged for batch pouring in a 
modern foundry. 

Hourly outputs from all the machines depend on 
the layout surrounding them, and the provision of 
overhead sand-hoppers, roller-conveyors, powered 
conveyors and mechanical shake-outs, has enabled 
excellent production to be achieved by labour 
which, although intelligent, keen and hardworking, 
could not be classified as skilled as in the old days, 
when the artizan moulder made his own joint-line 
and decided on the situation and size of his runners 
and feeders. With some fully-mechanized plants, 
outputs of 120 moulds per hour per pair of machines 
are regularly obtained, illustrating the tremendous 
advance in productivity over the loose-pattern 
moulding method. The technique of running and 
feeding has also made considerable progress and 
many ingenious methods are now used to produce 
sound castings free from slag and with the minimum 
of feeders and sprue. Fig. 3 shows pouring in 
progress. 

Many malleable foundries favour the use of syn- 
thetic sand instead of natural-bonded sand for 
moulding. Sand testing and control has become a 
skilled science and the physical properties, ramming 
densities and behaviour in the moulds are recorded 
and reviewed at definite periods. With mechanized 


units to-day, continuous sand-mills are frequently 
used. 


Foundry Inspection 
The amount and. type of scrap in the foundry, 
in the process departments and in the customers’ 
machine-shops, is regularly recorded, inspected and 
analyzed and action is taken to reduce their inci- 
dence to a minimum. The control of scrap to the 
lowest possible figure plays a most important part 


FOUNDRY TRADE JOURNAL 





MARCH 15, 1952 





in the economics of the foundry and is receiving 
closer attention than formerly. 
The following was written in 1908 :— 
“In the manufacture of malleable castings, an 
enormous and infinite variety of cores are needed 
daily. The small cores are made by female 
operators, but many of the most intricate cores 
are moulded by machines of very ingenious 
design. Cores are dried in a series of ovens 
heated by gas, the temperature being automatic. 
ally registered and regulated. The cores are then 
stored in a warehouse which is heated by steam 
pipes to a uniform temperature which preserves 
the crisp, firm texture of the cores. To ensure 
the correctness of the core-boxes being retained, 
many of them are made of hardened steel, and 


an expert is employed to gauge daily those in 
work.” 


Coreshop 


To-day there has been considerable advancement 
in coreshop practice. The silica sand of selected 
grain-size is usually dried and cooled, and measured 
amounts of binder and water are added which are 
accurately controlled. The introduction of core- 
blowing has resulted in an increased production 
rate of cores and the technique ‘associated with it 
has become a science in itself. There are many 
designs and sizes of core-blowers and their selec- 
tion depends on the type and size of core to be 
blown. Outputs of 250 blows per hour per machine 
on small cores and 75 blows per hour on larger 
cores with one operator are now quite usual and the 
core-blower has become an indispensable part of 
mechanized production. The extrusion or 
“* sausage ”-type coremaking machine is also popu- 
lar. Fig. 4 shows a typical modern coreshop. 

The former batch-type ovens have been largely 
replaced by the continuous vertical oven fired by 
coke or gas, with the core-blowers situated around 
the oven, or with the cores carried to the oven on 
steel-band conveyors. 


Fettling 


Cleaning of malleable castings is usually neces- 
sary both before and after annealing. Views have 
been put forward that cleaning before annealing is 
not necessary so long as the castings are cleaned 
afterwards, but the economics seem to show that 
the extra cost of cleaning before annealing is offset 
by the quicker detection of foundry scrap and the 
avoidance of annealing castings which are subse- 
quently found to be defective. 

The old type of rumbling barrels, in which iron 
stars and leather were used to clean the castings, 
produced a clean and polished surface but the pro- 
cess was apt to round off the sharp corners. The 
more fragile castings before the annealing treat- 
ment were placed in vitriol tanks and left over- 
night. Compressed-air sand-blast barrels and 
chambers gradually replaced the rumbling barrel 
and sand was later discarded for steel shot, in the 
interest of health. Chilled angular shot and malle- 
able round shot have been used successfully, but 
the high price of malleable round shot has not been 
in its favour The advent of the centrifugal shot- 
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throwing machine has been a valuable development 
and modern machines of this type clean the cast- 
ings very efficiently. It is helpful for weekly tests 
to be made of the shot in the equipment, to make 
sure that its condition is retained at its highest effi- 
jency. 

. After cleaning in the hard state, the castings are 
trimmed to remove flash or ties which have been put 
on to prevent pulls, and then inspected. Picklingand 
magnetic crack-detection are used to assist in re- 


| yealing surface defects. The immediate reporting 


by the trimming inspection foreman to the foundry 
foreman of the various forms of scrap of each 
casting is most important so that action can be 
taken quickly to rectify the trouble, and this has 
become more necessary to-day with the high pro- 
duction from mechanized plants. Close liaison be- 
tween the foundry foremen, processing foremen and 
inspection is essential. 

The castings are then counted and weighed for 
payment to the moulders and for the records of the 
progress department. An extract in 1908 reads :— 

“ All the castings being moulded piece-work, 
accurate booking is of great importance, and to 
avoid possible disputes in respect of count or 
weight due to mistakes unavoidable at times, the 
men are permitted to employ a check weighman 
who devotes his whole time to their interests and 
is paid by them.” 

Annealing 


The annealing of castings is one of the most im- 
portant processes and also the most lengthy. Around 
1900, ovens were usually of small capacity (about 
5 tons), hand-fired with coal or burning producer 
gas. In some of these ovens, the castings were 
taken in by wheel-barrows and packed inside the 
oven in oxides in round or square pots. In other 
cases, the pots were packed in the department and 
the stack of pots taken into the oven by a manual 
fork-lift truck. After annealing, 
the pots were taken out of the 
oven by the truck to the cooling- 
off room, and then to the dump- 
ing room where they were 
emptied and the castings sepa- 
rated from the oxide. The oxide 
was removed to the oxide room, 
where it was spread out and 
treated with sal ammoniac and 
then dried. Test-pieces were 
taken from each pot and broken 
before the castings were passed 
to the next process. An early 
document quotes :— 

“ The annealing is a delicate 
process, the heat required is 
too great to be gauged by 
pyrometers. The eye of the 





Fic. 4—Small and Medium Core- 
blowing Machines and _ Steel- 
band Conveyor leading to Ver- 
tical Core-ovens in a Malleable 
Foundry Coreshop. 
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person responsible for the firing of the ovens 
determines the correct heat and in very hot 
weather in summer, the rays of the sun make it 
very difficult to determine and at such times only 
the most experienced men can be employed. If 
the heat is too high, the castings collapse in the 
pots and are so twisted and distorted as to be 
practically useless. Without skill and experience, 
hard bakes, as such mishaps are termed, are of 
frequent occurrence.” 


The Author has in his possession a telegram 
from his grandfather to his father dated August 5, 
1907: 

“J’s metal execrable quality run from too-soft 
iron. You have used too much X’s iron also 
burnt same annealing due to probably dirty scale 
and ovens getting too hot at sunset. In very hot 
days use higher grade mixture. Had same trouble 
for 20 years in July and August. You must see 
every oven dumped and test contents most care- 
fully, better scrap bad ovens rather than send 
such work away. I had to do this six years 
ago due to supplies of bad iron and intensely 
hot days making annealing difficult. Go works 
to-day and warn annealer.” 

This telegram is an example of the difficulties en- 
countered by these pioneers and the energetic steps 
they took to maintain their reputation for quality. 


Evolution of Furnace Design 


The open-flame batch-type annealing oven has 
continued in favour throughout the years and has 
been the subject of many improvements. It is only 


recently that revolutionary designs have in marked 
degree superseded the old standard periodic type. 
These new designs will be referred to later. 
Though the old internal fire-box, hand-fired, coal 
ovens were greatly improved by arranging external 
fireboxes, the major firing advance was by the 
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introduction of pulverized coal. This gave faster 
heating rates, more-uniform temperatures and eco- 
nomy in fuel consumption. Adaptions were made 
to both side- and end-fired ovens. Similar develop- 
ments were made by the use of town’s gas, produ- 
cer-gas, oil and creosote pitch. 

As better and more diverse insulating materials 
became available, ovens were insulated on roofs, 
side-walls and even floors, giving further savings 
in fuel and more-uniform temperatures throughout 
the oven. Lightweight refractory insulating 
bricks enabled doors to be constructed which could 
be removed by fork-lift truck or opened on hinges, 
replacing the practice of bricking-up with firebricks. 

The old method of packing and unloading pots 
inside the oven, or placing the pots with a cumber- 
some hand-operated fork-lift truck gave way to 
the use of battery-operated fork-lift trucks and to 
bogie hearths. When the bogie hearths are with- 
drawn from the ovens the pots are loaded and 
unloaded by a travelling crane (Fig. 5). 

Temperatures originally judged by the eye of the 
skilled fireman were later measured by optical and 
radiation pyrometers. Improvements in thermo- 
couples, protecting sheaths, in indicators and re- 
corders have resulted in their universal adoption. 
Methods have been developed enabling the thermo- 
couples to be immersed in the pot, giving the tem- 
perature of the work instead of the fluctuating oven- 
gas temperatures. 

In whiteheart annealing, attention has been given 
to the cleaning of the annealing ore by screening- 
out pan scalings and dust arising from the ganister 
and sand pot luting. Blackheart metal, originally 
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packed in very weak ore or in mill-scale, was sub. 
sequently packed in inert materials such as sand, 
gravel or crushed slag. Some manufacturers have 
been able to dispense with packing materia! in the 
annealing of blackheart by the use of heavy rebated 
pots with solid bottoms or splitting plates. 

Continuous bogie-type ovens have been intioduced 
for the pot annealing of both whiteheart and black. 
heart malleable. These have been variously fired by 
town’s gas, producer gas, creosote pitch, and pui- 
verized coal. Economies in fuel and improved pro- 
duct due*to the better temperature control are the 
major advantages. 


Controlled-atmosphere Furnaces 


Chiefly through the efforts of the furnace builders, 
the desire to eliminate the dead load of pots and 
packing material has resulted in the introduction of 
controlled atmosphere for the annealing of white- 
heart and blackheart. In the case of whiteheart, a 
de-carburizing but non-scaling atmosphere is used. 
The earliest de-carburizing atmospheres were pro- 
duced from partially-burnt town’s gas re-circulated 
and re-generated by air. In the latest process, atmo- 
spheres are regenerated by steam in a system which 
is self-regulating and the steam is raised by combus- 
tion of the exhaust gases from the annealing furnace. 
In blackheart annealing, the controlled atmosphere, 
which must not be de-carburizing or scaling, is self- 
generated from the occluded air and its reaction 
with carbon in the surface of the castings. When 
cooling, the highly-reducing atmosphere is diluted 
suitably with air to prevent re-carburization. 

The controlled-atmosphere processes need a fur- 
nace which is free from the products of combustion 
of the heating fuel and which can easily be made gas- 


Fic. 5.—Crane Loading of Bogie-hearth Pulverized-coal-fired Annealing Oven. 
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tight. This has led to the use of furnaces heated by 
electric radiant elements or by radiant tubes using 
producer gas or town’s gas. Two types of furnace 
have best met the requirements, the elevator type in 
which a bogie hearth is elevated into a fixed furnace 
mounted above floor level, and the bell or “ top-hat ” 
type in which the furnace is lifted off a fixed base. 
Where the elevator type is used for blackheart an- 
nealing, a two-stage process is operated wherein one 
furnace is kept for the high-temperature treatment 
and a second furnace is used for controlled cooling. 
Provision is made in both types of furnace to effect 
forced cooling over a suitable temperature range by 
blowing cold air through multiple tubes. In con- 
trolled-atmosphere furnaces, automatic temperature 
control is used and, in the case of blackheart an- 
nealing, specified cooling rates are obtained by pro- 
gramme-type temperature controllers. The use of 
these furnaces results in a saving of pots, packing 
material and labour, and enables shorter annealing 
cycles to be operated which greatly increase the 
throughput for a given floor space. The special 
features of design and control have contributed to 
an improved product. Fig. 6 shows a modern 
gaseous-annealing furnace. 

Castings after annealing are then cleaned before 
passing into the fettling department. In the early 
days, power for the grinding shop was provided by 
a steam engine driving a main shaft connected by 
a mass of pulley wheels and belts to the emery wheels 
which were revolved at speeds up to 5,000 ft. per 
min. These silicon-carbide wheels were rubber- 
bonded and gave off a strong smell in the neigh- 
bourhood of the department. Modern practice has 
employed the use of independent motor-driven 
Alundum wheels which has resulted in cleaner and 
lighter shops, and with the wheels now running at 
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9,000 ft. per min. has greatly increased the efficiency 
of the grinding process. Ties placed on the castings 
to offset pulls usually require removing by chisel 
and hammer or pneumatic tools. 
Straightening 

The majority of castings then require straighten- 
ing to correct any distortion which has taken place 
during the annealing. For many years, this straight- 
ening has been carried out by hand or by fly- 
presses and drop-presses. Modern practice is gener- 
ally to use drop-hammers or large presses with 
specially-designed dies for each casting. Castings 
are then finally inspected and use is again made of 
modern flaw-detection processes. Gauging has be- 
come more elaborate, and it is not unusual to apply 
duplicates of machine-shop jigs to ensure that the 
castings will set up accurately in automatic and 
multiple-tool machines. The castings then pass to 
the shipping department ready for despatch. 

Methods of handling raw materials have improved 
and the horse and cart, which used to be seen in the 
foundry, and to a certain extent the wheelbarrow, 
have been replaced by conveyors, electric and petrol 
trucks, fork-lift trucks, stillages and trailers. These, 
besides speeding up the movements of castings, also 
provide off-the-ground storage for castings in be- 
tween processes, instead of their being dumped out 
of barrows on to the floor and later picked up again. 


Control and Development 


The rigid control which has to be exercised at all 
stages of manufacture, the more elaborate equip- 
ment, the seriousness of any breakdown in a 
mechanized plant, have resulted in many more tech- 
nicians being employed to-day than formerly. In 
addition, the developments and new ideas which are 





_ Fic. 6.—Lowering the Furnace Bell in a Lee-Wilson Annealing Plant for Malleable. 
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being brought out and the need for every operation 
to be constantly studied to see how efficiency and 
productivity can be increased have made it advis- 
able to have technicians who are not tied up in the 
daily routine of the foundry and process depart- 
ments, but are free to study operations and layouts 
without being disturbed. This increase in scienti- 
fic control, elaborate equipment and development 
work has considerably widened the prospect for 
advancement of young men entering the industry 
with engineering training. Many firms have planned 
courses for young engineers which cover all depart- 
ments in the works over a period of two or three 
years. In addition, the National Foundry College, 
the National Foundry Craft Training Centre, the In- 
stitute of British Foundrymen, the local technical 
colleges, and the British Cast Iron Research Asso- 
ciation now provide excellent facilities for the train- 
ing of young men in foundry techniques. 

The malleable industry has also benefited by indi- 
vidual foundries’ research work, the co-operative re- 
search work at the British Cast Iron Research Asso- 
ciation, the research carried out by suppliers to the 
industry, and the dissemination of knowledge 
under the egis of the Institute of British Foundry- 
men, the FoUNDRY TRADE JOURNAL, and the Ameri- 
can and Continental technical Press. 

Working Conditions 

The hours of work at the beginning of the cen- 
tury were 54, and in some foundries no fixed hours 
were worked. In one company those who averaged 
51 hours out of 54 hours during the six winter 
months, excluding illness and including the oppor- 
tunity of working extra hours near the end of the 
period to make up their average, were given a week’s 
holiday with pay at Whitsuntide. Considerable 
progress has been made in an endeavour to improve 
working conditions and to meet the recommenda- 
tions of the “ Garrett” report. The installation of 
modern heating and ventilation equipment, the sup- 
pression of dust, the availability of protective 
clothing, the extension of first-aid and medical faci- 
lities, the building of changing rooms and showers, 
and new canteens, have received much attention. 

During the course of half a century the good feel- 
ing between management and workpeople has con- 
tinued unabated. It was in 1893 that the workpeople 
of one foundry presented an illuminated address to 
the chairman :— 

“ _. . being desirous of recognizing in some small 

way the good feeling which has so long existed 

between yourself and those employed by you . 

as an employer you have ever desired to promote 

our welfare . . . our relations have been singu- 

larly free from disputes and the good feeling and 
justice which has characterized your treatment of 
us has been the medium of promoting the harmony 
that exists... .” 
And in 1950 a later generation presented an illumi- 
nated address to the chairman :— 

“ ... being anxious to recognize the good rela- 

tions which have existed during the past 21 years 

between yourself and those employed by you. . . 
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we assure you of our continued loyalty and sup. 

ss 

The progress made in the industry during half a 
century has been considerable. Improvements jp 
equipment and methods of operation, in patter. 
making, moulding, coremaking, melting, Cleaning, 
annealing, fettling, straightening, and in the provision 
of amenities have been greatest during the latter 25 
years, and there is no doubt that the industry js 
fully alive to the necessity of continuing to make 
progress. 


Materials Shortage 


_ Unfortunately, during the last few years, and par. 
ticularly at the present time, progress has been ham- 
pered by the acute shortage of pig-iron and scrap 
the difliculty of obtaining iron of the desired com- 
position, the scarcity of coal and coke and their 
deteriorating quality, the amount of paper work 
necessary before applying for licences for moderniza- 
tion schemes, the difficulty in obtaining licences, and 
when granted the slowness in obtaining material and 
plant, and when completed the uncertainty of start- 
ing-up the new plant owing to shortage of pig-iron, 
All these items, coupled with the continued increases 
in costs of raw materials and transport, and the 
disorganization from electricity power cuts, has 
made the year in which we celebrate thé 50th birth- 
day of the FouNDRY TRADE JouRNAL probably the 
most difficult in the history of the industry. How- 
ever, it is up to all in the industry, managers, staff 
and workpeople, to continue to work as a team, 
tackle and overcome the serious problems which 
face them, and improve their efficiency like those 
pioneers at the beginning of this century solved 
their difficulties. 

In conclusion, the Author would like to express 
his appreciation to colleagues in the malleable 
foundry industry who have provided him with in- 
formation for this article. 





Early Views on Annealing of Malleable 


In a Paper read before the Birmingham branch of the 
British Foundrymen’s Association and printed in the 
JourNAL for January, 1916, p. 18, the Author, Mr. A. 
Harley, prefaces his remarks on annealing of malleable 
with the following statement :— 

The annealing of malleable requires a good deal 
of skill and experience, even when the hard metal 
is all it should be. There is no royal road to 
success in this process. -~Each man must work out 
his own salvation, The knowledge acquired from 
other people is no doubt useful, but the knowledge 
obtained from hard experience is the best. 

The following observations on annealing are not 
put forward, therefore, as infallible dicta. They 
are, however, the result of practical experience, and 
maybe helpful to some who are engaged in this 
most difficult business. A brief summary of the 
writer’s views on the metallurgical process of 
annealing would run ‘somewhat as follows:— 
“Any process in which equilibrium is established 
and maintained between the breakdown of the 
cementite and the diffusion of the carbon towards 
the exterior is likely to give satisfactory results.” 

Reading the rest of this article in the light of present- 
day knowledge, leaves one amazed at the omniscience 
then displayed. 
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Co-operation Pays Dividends 


in Steelfounding 


By FRANK ROWE, B.Sc. 


Fifty years is a long time in the history of any phase of an industry, and many radical changes take 
place in outlook in that period. Steelfounding is no exception to the general rule, though it is difficult for 
those who have spent a good portion of the last fifty years in intimate contact with the industry to realize 
the extent of the change and progress without sitting back and trying to remember things as they were. 
The major value of a dissertation such as this is not to arouse nostalgia for the past but to see what, in 


past history, points the possible trends for the future. 


Which way have we come, and why, and what are 


the avenues for the future? 


Steelfounding, as a commercial art, is not a very 
old one. Steel castings per se have been produced 
for well over 100 years, and Fischer’s of Switzerland 
are credited with showing the first commercial range 
of small steel castings, produced from crucible steel, 
in 1845. ‘ Bochumer-Verein—the great German steel 
firm—were producing sizeable steel castings in 1851, 
but it was not until the advent of open-hearth 
furnaces in the 1860's and 1870's that steel casting 
became even an art practised on a fairly wide scale. 
The advent of the Tropenas converter in the 1890's 
greatly stimulated the production of the smaller 
steel castings and, at the turn of the century, an 
ever-rising tonnage of steel castings was being pro- 
duced by this process. The arc-electric furnace 
introduced in the early 1900’s did not cause anything 
like the furore that could have been expected had 
the future effects of this type of melting unit on the 
industry been then realized. 


Arce Melting 
The outbreak of war in 1914, with its subsequent 


Mr. Frank Rowe started his 
industrial career, after leaving 
Manchester Grammar School, 
ramming up lightening cores for 
cast-iron bedplates at Metro- 
politan-Vickers. After a spell 
in the light-casting bay (where 
his most enthusiastic efforts 
resulted in a pair of cast-iron 
sheep, St. George and the 
Dragon, and a rather cross- 
jointed cup, saucer, and spoon) 
the heavy bay and the pattern- 
shops endeavoured to teach him 
something of the ancient craft, 
including, in the latter shop, a 
rather wonderful seven-drawer 
mahogany-faced tool-box which 
is still extant. After reading 
metallurgy at Manchester Um- 
versity, there followed many 
years spent in tron, steel and 
bronze founding in various en- 
gineering works in this country, 





enormous demands for steel castings, stimulated the 
growth of electric-furnace melting, largely because 
of pig-iron shortage at a time when SO per cent. pig- 
iron was considered essential for good Tropenas 
operation. Early experiences of arc-furnace melting 
for foundry purposes were often hair-raising and 
disastrous. Because of the relative simplicity of 
acid open-hearth and Tropenas-converter operation, 
the snags and pitfalls of the electric furnace were 
not anticipated. In fact, in the period 1915 to 1920, 
many electric furnaces which had been put in with 
high hopes were abandoned with a sigh of relief 
as soon as pig-iron became once more reasonably 
freely available. Failure to master the intricacies of 
are-melting practice caused more than one steel 
foundry to go into liquidation, and it is known that 
about 1920 at least two brand-new arc electric 
furnaces were never put into commission because 
of the unwillingness of two foundry managers to 
risk the uncertainties and teething troubles attendant 
on this new process of melting. Once techniques 
had been mastered and a clearer understanding of 


building a few new foundries and 
laboratories and remodelling old 
ones in the process before arriving 
at his present occupation of 
managing director of K & L 
Steelfounders and Enginzers. 
Mr. Rowe has been a member of 
the Institute of British Foundry- 
men for thirty years, is a 
Constantine Gold Medallist, a 
Liveryman of the Worshipful 
Company of Founders, and 
immediate past-chairman of the 
British Steel Founders’ Associa- 
tion. Hts services are often in 
demand for Government and 
other committees where foundry 
matters are concerned. His 
hobbies are (according to his wife) 
eating and drinking his way 
through Europe and stocking his 
cellar with more claret, burgundy 
and hock than, at his modest rate, 
he can ever hope to consume. 
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Fic. 1.—Modern Air-less Shot- 
blasting Equipment which has 
speeded-up Production and 


eliminated many of the Less- 
efficient Plants in Steelfoundry 
Cleaning Operations. 





the metallurgical reactions ob- 
tained, the growth of arc-electric 
melting, with a basic lining for 
steelfounding work, proceeded 
steadily despite considerable pro- 
gress in the art of operating 
Tropenas converters. The reasons 
for this are many. The Tropenas 
converter, as a producer of 
liquid steel for foundry purposes, 
has many advantages, some of 
which have to be sacrificed in 
turning over to arc-furnace melt- 
ing. 





Decline of Tropenas 


The relative costs of are and 
Tropenas melting have tended to widen since 
the 1910 to 1920 period, when Tropenas 
melting was at its peak. A chart of electric-power 
costs and pig-iron and coke costs in the in- 
dustrial areas since 1910 shows one of the major 
reasons why electric furnaces have tended to 
become most favoured when new or replacement 
plant has to be considered. True, the Trope- 
nas furnace has that greatly desired charac- 
teristic of “little and often ” and the pig-iron con- 
tent of the cupola charge can be greatly reduced 
by skilful technical operation, but the increasing 
scarcity of low-phosphorus steel scrap of the ideal 
configuration for cupola melting, together with the 
increased need for lower sulphur and phosphorus 
steel than the Tropenas can economically and regu- 
larly produce, has tended to act to the disadvantage 
of this most useful type of steel-melting plant. 
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Whether the stage will ever be reached, as has 
happened in American steelfounding practice, where 
now less than 2 per cent. of the steel melted for 
steelfounding is Tropenas produced, is problema- 
tical, as the relative economics and material availa- 
bility are somewhat different, but the tendency 
towards the same end is apparent. 

On electric-arc furnaces, the most striking develop- 
ment of recent years, apart from refinements such 
as swing roofs, improved automatic electrode con- 
trol, and rammed linings, is the power input per ton 
of capacity. It seems hard to realize that the early 
electric furnaces had only a power input of 200 kva. 
per ton, whereas to-day, power inputs of 800 to 
1,000 kva. per ton are becoming commonplace. The 
innovation of oxygen blowing, as a regular method 
of carbon reduction after melting down, has further 
speeded the outnut-per-hour of electric-arc furnaces 
and reduced the high capital in- 
vestment for a desired output. 

The 1930’s saw the commer- 
cial introduction of high-fre- 
quency induction melting for 
steel casting, particularly for 
small intricate castings in alloy 
steel, and this method of melting 
resulted in the almost complete 
abandonment of crucible melt- 
ing. Though the actual tonnage 
of castings produced from the 


Fic. 2.—Production Control is an 
Important Factor in utilizing 
Machines, Floor Space, and 
Men to the best Advantage. In 
Modern Steel Foundries the 
Work of each Machine is 
Planned in Advance to ensure 


ready when wanted. 


that Boxparts, Patterns, etc., are 
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induction furnace does not look impressive, the 
value of castings made from induction steel is most 
important and constantly rising. 


Moulding Sands 


In no phase of steelfounding practice has the 
change and improvement been greater than in sand 
practice, and a large part of the improvement in 
quality, accuracy, and appearance of castings which 
has taken place has been due to these changes. 
Looking back, it does seem somewhat mysterious 
as to why the changes should have been so long 
in coming, since they are not largely due to out- 
standing scientific discoveries but more to patient 
experimentation and a dawning appreciation of the 
importance of moulding materials and techniques. 

In the 1900’s, and indeed for long after, green- 
sand was reserved for the smallest and most unimpor- 
tant castings in this country. Even the 1920 edition 
of McWilliam & Longmuir’s classical text-book on 
foundry practice dismisses green-sand moulding for 
steel castings in three lines with these words: “ Only 
light castings are made in green-sand, and an ordi- 
nary mixture, as for iron, is used. Any of the red 
sands answer well, provided a suitable facing is 
dusted on.” All but unimportant castings were 
moulded in “compo,” for which each foundry 
manager had his’special recipes in the little shiny 
black notebook which contained his most jealously- 
guarded trade secrets. Most contained some weird 
and illogical “special additions ”’—that little bit 
extra wherein the greatest value was supposed to 
lie. These were usually malodorous and unhygienic 
additions which savoured more of black magic than 
technical knowledge. Gradually, however, the use 
of naturally-bonded sands (and particularly Belgian 
sands) replaced the older mixtures, both for green- 
and dry-sand castings, with a consequent and valu- 
able extension of the field which could be covered 
by green-sand. The beginning of, the 1939 war 
gave a tremendous ,fillip to synthetic sands—i.e., 
pure silica sands bonded with bentonite—when 
supplies of Belgian sand were 
interrupted and, in steel foun- 
dries where close technical con- 
trol is available and used, these 
sands are nowadays the first 
favourites for all but the 
extremely heavy castings. 

Core Materials 
Core-sands have followed a 
similar trend, and much pro- 
gress has been made from the 
stage where horse-dung, cow- 
hair, and beer dregs were quite 
usual and considered essential 


FiG. 3.—X-ray and Gamma-ray 
Equipment is commonplace in 
Steelfoundry Practice to-day. 
Either Prototype or Produc- 
tion Castings are regularly 
checked for Internal Soundness 
to maintain exact Control on 

Methods and Performance. 
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ingredients to the sand mixtures.’ Fillers and 
binders for core-sands are nowadays of more 
savoury origin, and the skill of the organic chemist 
is more and more being used to secure the com- 
bination of properties desired. There seems little 
doubt that the organic chemist will play an ever- 
increasing part in sand chemistry, with the increas- 
ing development of synthetic-resin and other 
organic binders. 


Moulding 


Machine-moulding antedates commercial steel- 
founding by a good many years, and, whilst the 
developments have been many in the last fifty years, 
there have been few which are startling. Most are 
logical developments in size and performance, fol- 
lowing, in the main, standard engineering develop- 
ments. Dressing-shop practice, that inevitable 
major concomitant of steelfounding, has not, in 
general, made the progress that other phases of 
operations have shown. The almost universal use 
of pneumatic dressing tools has gradually grown 
since 1910, but no one should say that the last 
word has yet been said about their inevitability. They 
are terribly noisy, and they are the major source of 
such risk of silicosis as still exists in steel foun- 
dries. Great progress has been made in the pre- 
liminary cleaning of castings, where the sand-blast, 
and now for many years the shot-blast, has re- 
placed the old rumbling barrel for small castings. 
The advent of the airless shotblasting equipment 
(Fig. 1) was a major step in cleaning processes, and 
the industry now appears to be on the threshold 
of a new era in cleaning and trimming steel castings 
with the advent of the powder-injected oxy-acetylene 
“ washing torch.” 

Dressing of steel castings is a major cost in steel- 
founding. It is probably the most arduous job in 


engineering to-day, and no effort can be too great 
which will succeed in improving the efficiency, the 
safety, and the ease with which this job can be 
It is here, probably more than in any 


done. 
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Fic. 4.—Provided the Quantity of Castings re- 
quired is sufficient to warrant Metal Patterns 
and Metal Corebox and Core-dryer Equipment, 
high Accuracy can be obtained with Modern 


Steelfounding Methods. The Heat-treated 
Track-link Casting illustrated, weighing 40 Ib. 
and having an Overall Length of 24 in., is 
being made with a Maximum Variation of 
0.010 in. on all Important Dimensions. 


operation, that the most desirable and fruitful field 
for further progress lies. 


Technical Controls 


Steelfounding is still in the transitional stage from 
an art to a precise science. The difficulties of 
securing not only a completely-sound casting but 
also a series of completely-sound castings from the 
same pattern by the same method are very con- 
siderable. The degree of permissible variation in 
the whole of the procedure by which a sound steel 
casting is made is extremely small—generally much 
smaller than in the founding of any other alloy. At 
the same time, the difficulty of complete standardi- 
zation—particularly of metal condition (principally, 
temperature and gas content)—is great. This calls 
for technical control of a high order on raw 
materials, methods, and times of every detail of 
operation, and for constant testing and checking of 
the finished product (Fig. 2). 

The gradual rise and extension of technical con- 
trol, and the increasing application of the results 
of later scientific research, have been a notable 
feature of the last 50 yrs. Few steel foundries with 
pretensions to producing sound castings for impor- 
tant engineering duties are without the services of 
metallurgists and senior supervisory staff with a 
vivid appreciation for standardized operating con- 
ditions controlled -on scientific principles. The ex- 
tending field and greater general dependence on 
steel castings is due more to these factors than any 
other cause. Perhaps the scientific aid which has 
helped most in this quest for increasingly higher 
standards of performance is radiography. First 
installed in 1936 as a means of detecting unsound- 
ness in steel castings, the increase in the number 
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of foundries using radiography since then has been 
fairly rapid. Initially X-rays were used, then, with 
the increasing availability of radium, gamma-rays, 
Recently, the availability of isotopes from the Har- 
well atomic pile has greatly cheapened the cost of 
installation of a radiographic laboratory (Fig. 3), 
This growing appreciation of the need for abso. 
lute standardization of method has led to most 
foundries installing a methods department, where 
careful records of successful moulding technique 
have been gradually built-up. The standards of 
precision and soundness now being offered by the 
steel-castings industry, and the greater working 
stresses of modern engineering equipment, have 
rendered it impossible to rely on the memory or 
individual idiosyncrasy of the moulder or floor- 
supervisor to put exactly the same sizes of heads 
and runners in exactly the same place on the same 
casting every time it is made. Yet such is abso- 


lutely necessary, together with identical casting 
temperature and casting speed, sand composition 
and mould hardness, if repetitive castings to an 
initially high and satisfactory standard are to be 
obtained (Fig. 4). 


Fic. 5.—Rapid Growth of Mechanical Aids in 
Steel Foundries is a Feature of Recent Years. 
By the Comparatively-simple Device Illustrated, 
One Man is doing Work which formerly needed 


Two Men, plus the Services-of an Overhead 
Crane. 
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Productivity 


he steelfounding industry is proud to have 
blazoned the trail towards higher productivity, but 
those who know the industry best are not sur- 
prised that it should have done. The first team to 
travel to the United States under the auspices of the 
Anglo-American Productivity Council set a stan- 
dard in its Report which has since been many times 
equalled but never excelled. The industry would be 
the last to claim (indeed it would be the first to 
deny) that all is right with the productivity of 
British industry. It is as conscious as any—possibly 
becatise of the distance it has travelled in the last 
ten or fifteen years—of the tremendous scope for 
vast improvement in its own field. Whilst only too- 
painfully aware of the difficulties of securing the 
improvement it sees possible because of general 
attitude, long delivery of modern plant and present 
fiscal policy, it has little intention of allowing these 
obstacles to prevent constant progress towards fewer 
man/hours per ton in every phase of steel-foundry 
practice (see Figs. 5 and 6). 


Working Conditions 

The steel foundry can never have the working 
conditions of a corset or cosmetic factory. It is, and 
always will be, in the main, a he-man’s job, where 
pride of creation°of worthwhile and really essential 
products gives that spiritual satisfaction without 
which no man can give of his best. Those who re- 
member the general standards of foundries 30 or 40 
years ago know that the passage of time has led to 
a marked and most worth while improvement in 
working conditions, though much still needs to be 
done. 

The preoccupations and restrictions of two major 
wars in 50 years have not been conducive to that 
degree of improvement that those who have spent all 
their working lives in foundries would have liked. 
But certainly, in the last six years, most steel foun- 
dries have moved as fast as shortage of labour, 
materials, and permits would allow. There is no 
more valuable member of the 
industrial community than the 
foundry worker, and it is no 
more than his due than that em- 
ployers should bend every effort 
to make his working conditions 
ithe best that are possible, having 
regard to the nature of the job. 


Fic. 6.—Merallurgical Progress in 
Steel Foundries has involved 
More-elaborate Heat-treatment 
Facilities, both to Speed-up Pro- 
duction and to obtain the 
Highest Physical Characteristics 
in the Various Grades of Steel. 
The Illustration shows one of a 
Pair of Rotating-hearth Electric 
Furnaces in which One Man can 
Quench and Temper over 2 tons 
of Quite Small Castings in an 
8-hr. Day. 
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In this direction the British Steel Founders’ Associa- 
tion, through its own committees, its Research Divi- 
sion, and its willing help and interest in other bodies 
studying similar problems, regards the improvement 
of standards of building construction, heat, lighting, 
ventilation, dust-suppression and removal, and 
adequate washing and toilet facilities as one of its 
major preoccupations, and the standards now being 
achieved by several of the leading steel foundries 
show, in a practical manner, the depth of their 
interest. There can be no permanent satisfaction 
until everyone feels that everything practicable that 
can be done has been done to remove unnecessary 
unpleasantness from what, in any case, is bound to 
be an arduous job (Fig. 7). 


British Steel Founders’ Association 


No review of the last half-century of steelfounding 
could be complete without mentioning the tremen- 
dous part played by the British Steel Founders’ 
Association. Most industries have trade associa- 
tions, and these play a more or less significant part 
in the general welfare of the industry. These vary 
from mere statistics-collecting or price-fixing bodies 
to the ultimate ideal of what a trade association 
should be, as represented by the B.S.F.A. Started in 
its original form in 1934, pretty well at the depth ot 
the trade depression, it has progressed in 17 years 
to an organization which interests itself in every- 
thing except the most specialized phases of the 
steelfounding industry. By a free and exhaustive 
exchange of experience between its members, by its 
varied committee work, and by its Research and 
Development Division, it is rapidly becoming the 
envy of the steelfounding industries in other coun- 
tries. It is a far cry from the days when compe- 
titors in the industry had hardly been known to get 
beyond each other’s front offices and when member- 
ship of technical societies by junior personnel was 
frowned on by boards of steelfounding companies 
lest their jealously-guarded trade secrets were un- 
warily disclosed. 
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Fic. 7:—Extensive Progress has been made in 
Recent Years in the Provision of Washing and 


Shower-bath 


Facilities for 
Workers. 


Steelfoundry 


It is a trite and platitudinous saying that all the 
brains can never be in one set of heads, but even to- 
day, in certain industries, whilst it may be accepted 
in theory, it is not acted on in practice. Nevertheless, 
the majority of firms in the steelfounding industry 
have convinced themselves that only by throwing 
their own efforts into the common pool can they 
hope to benefit from the experience of others. In 
no industry can it be more true that the welfare of 
one is the welfare of all, and that to assist the per- 
haps less-experienced steelfounder is not only to 
assist the industry, but also, in the long run, to 
assist oneself. Every steel casting lost to a compe- 
titive material through inadequate quality or un- 
economic price is a loss not merely to the individual 
company, but to the industry as a whole. Each 
steelfounder is poorer because of it. 

It is true that within the industry there are still 
a few steel foundries not members of the B.S.F.A. 
These are either the rugged individualists whose dis- 
belief in the value of co-operation one must deplore, 
or those to whom steelfounding is but an ancillary 
{and generally money-losing] operation in their 
whole field of operations. The industry has been 
immeasurably strengthened, and its prospects for 
the future brightened, by the enlightened co-opera- 
tive spirit increasingly shown in the last 15 years. 
The comradeship engendered by the exigencies of 
war-time troubles and production has been built-on 
and enlarged in the ensuing six years. 
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Present Situation 


Steelfounding to-day, because of the unprece 
dented demand for capital equipment embodying 
steel castings and the rearmament programme, is 
working under a tremendous overload. This is, in 
the opinion of the level-headed and far-seeing com- 
panies, a mixed blessing. While it is perhaps satisfy- 
ing to know one’s order-book is likely to be full for 
three or four years ahead, there is always the danger 
of complacency regarding the urgent task of’ main- 
taining and increasing the firm’s competitive effi- 
ciency in the world’s markets. 

The long delivery-times for new plant, the urgent 
pressure of day-to-day difficulties with shortage of 
materials and labour, the confusion and time-aborb- 
ing worries of the continued march of inflation are 
apt to leave all-too-inadequate time for patient study 
by those in control of forward trends in plant layout 
and technique developments. Again, a situation 
such as the present may lead the less-efficient foun- 
dries to ignore the dangers they are likely to face 
when demand once more returns to normal. The 
seller’s market for steel castings will not last for ever, 
and deficiencies of quality, accuracy, and finish in 
the less-efficient foundries will militate against their 


obtaining their normal share of the post-boom 
market. 


Future 


To-day one can be much bolder about the future 
of the steelfounding industry than one could have 
been 20 years ago. The great advances in quality, 
technique, and alloy castings have widened tremen- 
dously the field for the economic use of steel cast- 
ings. Again, in the international field, the compe- 
titive standing of the British steelfounding industry 
is higher than it has been since 1914. Given the 
same active pursuit of higher productivity, the same 
activity in technique development, and the same de- 
gree of capital investment that have animated the 
industry in the last five years, then such weak spots 
as still remain in the industry’s economy will dis- 
appear in a reasonably short time and result in a 
British industry which supports to the full the com- 
petitive efficiency of the engineering industry, even 
in times when home and export markets will face up 
to the strongest international competition. 

It has not been an unsatisfactory 50 years for pro- 
gress. Given peace and a greater degree of inter- 
national understanding and, partnership, the next 
50 years should be equally expansive both in volume 
and technique and the “dividends” secured by 
co-operation will be even further enhanced. 





As a matter of historical record, the first electric 
steel melting plant was installed in 1911 in the works 
of Lake & Elliot of Braintree. It was a Heroult 
furnace, had a capacity of two tons, and used two 
14-in. dia. electrodes. The total of the sulphur and 
phosphorus content in the steel produced was after 
a year’s working reported as running at less than 0.03 
per cent. This furnace gave yeoman service through 
several decades. It was soon followed by installa- 
tions at Edgar Allen’s and Firth’s of Sheffield. 
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Neath Abbey Iron Works—19th Century Founding 


In a special issue devoted mainly to historical reviews of foundry practice over the last 50 years, it is 
interesting for the sake of comparison to go back still further and examine the sort of foundry business 
carried on in the previous century. For the account below, we are indebted to Mr. T. R. Harris who has 


carried out extensive research into historical documents of that time. 


He is a member of the Institute 


of British Foundrymen, and has been a regular contributor to the JOURNAL for over 20 years. 


To provide some of the castings urgently required 
by the Cornish mines, a foundry was established in 
1791 at Perranwharf, between Truro and Falmouth, by 
a group of businessmen, from the latter place, who 
were interested in mining. In the following year the 
same men secured a lease of the Neath Abbey Iron 
Works in South Wales, thus enabling them to produce 
some of the heavier castings needed for the large 
pumping engines then being erected at a number of the 
mines. A reference to this is to be found in the 
Boulton and Watt letters. Writing from Truro on 
September 22, 1792, James Watt states that “ Messrs. 
R. W. Fox & Co. of Falmouth have ordered an 
engine for blowing iron furnaces at Neath Abbey. 
The castings and the cylinders are to be done at the 
Dale, and pipes and small castings at their new foundry 
here. The hammered iron work is all to be done here 
or in Wales .. .” y 

Periodically meetings of the shareholders in Neath 
Abbey Iron Works were held at Perranwharf, one 
such meeting being held on August 23, 1796, when 
those present were G. C. Fox, George Fox, Peter Price, 
Samuel Tregellas and John Gould, all Quakers. 
Although advertised for sale in 1817, the works con- 
tinued under the Quaker owners until 1874. when they 
were closed down, but were re-opened in the following 
year and continued until 1885-86. 


Early Equipment 


From the advertisement of November, 1817, one 
learns that at this time the works consisted of “ Two 
Blast Furnaces ready to work at short notice, a very 
extensive foundry well furnished with all necessary 
implements and capable of making the largest cast- 
ings, a powerful boring mill, worked” by water, with 
complete apparatus for boring and turning all kinds of 
castings. . . . Commodious buildings now employed in 
making steam engines, on the most approved plan, 
being furnished with an excellent steam engine turning 
lathe and all other necessary apparatus. ...” Some 
peeps into Neath Abbey Iron Works can be caught 
from a perusal of the biography of Edwin Octavius 
Tregellas. The son of Samuel Tregellas, young Edwin 
was left motherless at an early age and tells that “in 
1819 Uncle and Aunt Price (she was our father’s eldest 
sister) came into Cornwall and kindly proposed to take 
me to live with them at Neath Abbey. . . . In the ninth 
month I went to work in the carpenter’s shop .. . 
my brother Nathaniel came to the Neath Abbey Iron 
Works as a clerk in First Month, 1822...” In the 
summer of 1823 Tregeilas was engaged in engineering 
work, on behalf of Neath Abbey, at Camborne for 
several weeks and subsequently he was frequently em- 
ployed in superintending work and in securing orders. 

In 1831 disturbances and strikes were rife in South 
Wales. Writing in his journal on June 7 of that year, 
Tregellas states: “These are momentous times. Riots 
at Merthyr. Cavalry constantly passing, and reports of 
many persons being killed. This has been a day of 
considerable excitement. I felt it required of me to 
address our workmen. . . Our men at the Neath Abbey 
Iron Works were assembled in one of the large smiths’ 


shops; cousin Joseph 1. Price, my brother Nathaniel. 
the clerks and I went to them... from that day for- 
ward, never again was any semblance of insubordina- 
tion apparent. ‘The men quietly dispersed, and we 
heard no more of the strike.” Later in the same year, 
acting on the advice of his friends, E. O. Tregellas 
severed his connection with Neath Abbey and com- 
menced on his own account as an engineer. His 
brother Nathaniel remained with the firm and recently 
the writer of this article examined a number of letters 
written by him to his friends in the West Country. 


Pig-iron and Hot-blast Cupolas 


On August 23, 1836, he writes: “One of our fur- 
naces is making iron with hot blast of excellent quality 
for mixing with a large proportion of old castings and 
hard: iron; are you disposed to purchase 100 tons on 
trial, if so we will put it on board at £6 15s. per ton 
for 6 month accepiance. Your order will oblige . . .” 
A week later he writes: “We are obliged by your 
order for 100 tons of pig-iron—it is ready any day. We 
should have been glad to have taken some Millets 
sand from you but we are not likely to want for a 
considerable time, our consumption of it is small...” 

In March, 1837, Tregellas is again offering pig-iron 
and says, inter alia: “We wrote you on the 18th ult. 
offering iron at £5 per ton since which a fall of 10s. 
has taken place and we must follow. however reluc- 
tantly. Will you take 100 tons of us—the quality is 
good, made all from mine, no cinder to make weight, 
we find a great difference in this respect .. .” Later 
in the same year another letter deals with pig-iron of 
the Neath Abbey manufacture. ‘“ We should much 
like,” writes Tregellas, “to send you 50 tons of our 
foundry pig-iron we are now making with a proportion 
of anthracite coal which makes it surprisingly strong 
and very fluid, it melts well and the writer can recom- 
mend it to your notice as very suitable for founders 
...” Again, in June, 1838, the merits of Neath Abbey 
pig is commented on as follows: “ We have lately com- 
menced smelting ovr iron stone with a proportion of 
our Pwifuron Stone Coal or Anthracite and find that 
the quality of the iron is much improved thereby as 
regards strength and fluidity—-it melts also quite as well 
as cold blast iron, and we think you will find it suit 
your purpose well and we could ship 50 or 100 tons 
at £5 for No. 1—£4 15s. No. 2—£4 5s. No. 3 for 
6 months acceptance. We have within the last week 
tried calcined stone coal with coke of bituminous coal 
half and half for smelting in a cuvola, and we find 
that 8 1b.* of each will melt 14 tons of iron and improve 
the quality—it is grey and long lived, and will run 
the thinnest castings. The Coal Co. sell this stone coal 
at 9s. per ton and if you are disposed to try it, we will 
give you a description of how we coke it. We use 
heated air in our cupola and pay £8 per annum patent 
right, heating the air in a vessel at the top of the 
cupola—of which we will send you a sketch if you like. 
We hope you will try our iron and waiting your order. 
We are, Yours Truly, Neath Abbey Iron Co., p.p. Nath. 
Tregellas.” 





* This figure is difficult to interpret-—Editor 
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What of the Future ? 


Although the business of the JouRNAL is to mirror 
the achievements of the times and not indulge in flights 
of fancy in forecasting the future, it is impossible to 
let this special opportunity go by without a modicum 
of speculation, if only to point the contrast with past 
and present. The obvious way, of course, is to extra- 
polate from the trends to-day and yesterday. Another 
way is to give the imagination full rein, remembering that 
the present often bears little relation to the past. 
The first method might be described as evolutionary, 
being typified by the production of spheroidal-graphite 
cast iron—a hybrid “issue” produced by “crossing ” 
the features of malleable and grey cast iron. The 
second method of crystal-gazing can be termed revo- 
lutionary—where an “atom bomb” of the foundry 
world will, as it were, produce bricks without straw 
or castings without sand. It might be germane to 
examine the sort of thing to be visualized in each of 
these respective avenues of approach. 


Evolutionary Changes 


Trends of yesterday and to-day in foundrywork can 
be analysed and followed-up for the future as follows. 
Foremost there is rehabilitation of foundries and, con- 
currently, the splitting-up of skilled moulding (apart 
from very large jobbing work) into clearly-defined 
mechanizable operations, to be performed repetitively 
by unskilled operatives. Then there are detail improve- 
ments in melting, moulding, casting and finishing pro- 
cesses. The water-cooled basic cupola with a hot-blast 
arrangement much on the lines of a miniature blast- 
furnace and arranged for continuous melting over a 
period of months would seem a logical development. 
For the non-ferrous side, holding furnaces with 
infinitesimal heat loss would seem to offer possibilities 
of continuous metal supply—each being replenished by 
bulk supply every week or so with refined metal. 
Certainly atmospheric exclusion from melting processes 
where desirable will be accomplished, as will a great 
improvement both in insulating and heat and slag- 
resistant refractories. No doubt, electrical melting 
furnaces will be within reach of the jobbing brass- 
founder of the future, and reduction in number of 
alloy specifications or, conversely, in specialization by 
founders in one type will follow. Steel melting, too, 
will become cleaner, probably with a leaning to H.F. 
furnaces. 


Moulding will undoubtedly see extensions of the 
“C” process and investment methods, parallel with the 
growth of permanent-mould practices. It is not unfor- 
seeable that the huge tonnage movement of sand per 
unit of castings, apparent nowadays on mechanized 
plants, will soon be a cause for derision. No doubt 
“hand” skills will still be required among some 
operatives in the foundry, but in even the jobbing sec- 
tions these will change to mental skills at such things 
as work break-down, pattern and mould making, and 
skill in control and dovetailing of operations. No 
longer will a casting be admired because it is large 
and took a long while to make, rather will it be the 
reverse—the questioner will ask “Surely it could be 
made another way in fewer man/hours ” and the answer 
will be found, impalatable though it may prove. 


Precision in the foundry of to-morrow will no longer 
be the sole target of the investment foundry. Unbeliev- 
able accuracy in every foundry will derive from the 
discarding of outworn methods and _ equipment. 
Accuracy in patterns to “ thousandths ” will be matched 
by the ultimate casting and countless machining 
operations will be obviated. Already one can visualize 


hundreds of castings now machined which ought not 
to be, if given just that slight extra precision. 

As to finishing operations, it will be clear that, far 
from becoming more highly developed, they will for 
the general run of castings largely become redundant, 
Git-cutting and trimming machines will still be required, 
however, as will some continuous plants to “ dissolve” 
adhering sand or to clean, anneal and rust-proof or 
enamel in one operation. Composite castings will be 
commonplace, with bearing surfaces or special faces 
of expensive alloys cast integrally. 


Revolutionary 


A single cataclysmic change, it is postulated, could 
put all preconceived notions of foundrywork on a par 
with the Stone Age. This having been accepted, the 
“ sky becomes the limit,” but it is a necessary hypothesis 
for this present excursion into phantasy to select some 
half-way house. Without going so far as to visualize 
a nuclear-energy-powered foundry or, still less, an age 
(God forbid) in which all foundrywork is redundant, 
the invention of a new energy source within our life- 
time is selected as a not-too-difficultly-envisaged event. 
This may be nuclear, cosmic, planetary or bacterio- 
logical, but whatever its nature, one can assume one 
of its immediate effects would be to place super- 
abundant electrical energy at the foundryman’s finger- 
tips. What would he do with it? 

To start with, metal in all foundries would have to 
be literally “on tap” from reserve furnaces, these 
being supplied by tank-car from refineries. Inter- 
mediately, ironfounders might still prepare their own 
metal in the baby blast-furnaces but it is certain that 
their receiver would be H.F. heated. It therefore 
behoves furnace and refractory research workers to get 
busy immediately on furnaces, lagging and lining 
materials as well as the “tap” design so as to be 
ready by the time the rest has come to pass. Metal 
supply from a pipeline for pouring forms an obvious 
corollory and other possible variations are likewise 
apparent. 

A second prognostication would be a continuous 
casting machine (several times already attempted). 
This would be one in which patterns pass from a 
magazine at one side, metal enters at another and 
moulding material at a third; when the operator presses 
buttons on the fourth side, the boss looks on from 
above and the casting drops like an egg from below. 
Shell moulds, reinforced as reauired, would be neces- 
sary and maybe the pattern would be invested by 
spraying the mould material. Metal would be run 
from the “tap” and consolidated by supersonic vibra- 
tion or pneumatic pressure,.doubtless quick cooling 
could be arranged by an induced refrigeration. The 
whole foundry would resemble a bakery in its cleanli- 
ness and atmosphere and the labour requirements would 
be such as no longer to constitute a “ headache.” 


No doubt, -however, in the summation, the 
foundry industry will progress much on evolutionary 
lines, always with the proviso that anything can happen 
—even to man-made cataclysms. One could give 
the imagination full rein in the manner of the fore- 
going but all to little purpose if the lesson were not 
stressed—that foundrywork is not static that one 
research discovery (however small) rightly applied can 
bring immeasurable result in its train. It is this psychic 
discernment as to the application of research which 
is of pre-eminent value as an investment for the future, 
and in which British foundrymen must maintain them- 
selves as second to none. 
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@ PULVERISED READY FOR USE IF REQUIRED 
Phone FAVERSHAM 2246 ALBION (Mansfield) SAND CO. 


BRITISH MOULDING MACHINE CO LTD prp.: THOS. W. WARD LTD. 


Head Office: Albion Works, SHEFFIELD 
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WRITE FOR FULL INFORMATION OF 


the Spermolin) range 


CORE OILS & BINDERS FOR EVERY TYPE OF CASTING (ail 


Photograph by courtesy of 
Messrs. John Stirk & Sons Ltd., 
Halifax 






















The cores shown above are used in the casting of 

12 ton planing machine beds. A good green bond 
and dry strength are required for this type of core and 
it is essential that no distortion takes place. This 
modern foundry employs similar cores for all types 
of castings, from 5 to 20 tons and these are madeentirely 7 
with SPERMOLIN Core Oils and Binders. The cores 4 
break down easily when castings reach the fettling 
shop, thereby saving time and labour costs. 


SAND MIXING MACHINES 


The SPERMOLIN Major thoroughly mixes batches of 
sand and oil in 4 minutes. Supplied with direct drive by 
5 H.P. motor or belt drive and provides automatic 
discharge. Machine stops when safety grid 
is open. 


ROTARY CORE MACHINES 


This SPERMOLIN Rotary Core Maker is 
simple, efficient and economical in operation 
and offers a wider scope than any similar 
machine. 


















WRITE TO SPERMOLIN LIMITED, HALIFAX, ENGLAND 


Telephone: Halifax 4197 Telegrams : Spermolin, Halifax 


A 
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« You will, as 2 high executive, have occasion to walk round your plant ° 
? from time to time. When next you take this journey, will you give : 
° instructions for every bit of iron and steel scrap that you have, to be sold ° 
: to your local scrap dealer? This gesture on your part will ‘more than . 
| repay you in terms of new machinery and, in fact, better living generally ; | 
| for we all depend on iron and steel. 
| 

° THE IRON & STEEL INDUSTRY IS DESPERATELY SHORT ‘ 






SPEFZ THE SCRAP , 


THIS SPACE GIVEN BY THE STANTON IRONWORKS COMPANY 
LIMITED TO ASSIST THE NATIONAL SCRAP RECOVERY CAMPAIGN 
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Mr. FETTLEWELL’S ALBUM 


working 
at 


astounding speeds 





MR. FETTLEWELL surprised some of his friends 


when he told them that as a result of Fordath’s 


joined the field of bonding agents in 1948. 
In big foundries, where the outlay for radio- 
frequency equipment is warranted, dielectric 
heating will bake small section Glyso-Resyn 
bonded cores in two minutes. This is an impres- 
sive overall economy where cores of regular 
section have to be dried in large numbers. With 
normal equipment, the use of Glyso-Resyn 
enables cores to be baked in half the time of 
cores baked with an oil binder. 
Glyso-Resyns are clean powders, simple to 


pioneering in their own laboratory, Glyso-Resyn 


measure and foolproof in mixing. 








GLYSO-RESYN 


BONDING POWDERS 


Gy 


FORDAT. WORKING FOR AND WITH THE FOUNDRIES 


Detailed information and prices from: 
THE FORDATH ENGINEERING CO. LTD., HAMBLET WORKS, WEST BROMWICH, STAFFS. 


Telegrams: Metallical, West Bromwich. 


SOLE MAKERS 








Telephone: West Bromwich 0549, 0540, 1692. 
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CP 130 


IN AIR POWER... 





CONSOLIDATED 


Offices at Glasgow ° Newcastle * Manchester * 


Air power for the Quarry, the Mine, the Foundry 
or Factory is provided in its most reliable form by 
CP compressors, behind which is half a century 
of leadership in design and manufacture. Here is 
illustrated just one example of a CP stationary 
plant, designed and constructed for long, trouble- 
free, peak performance. The low maintenance 
costs of these CP compressors over years of 


service is profitable proof of the wisdom in 
installing the best. The full CP range covers 
models in capacities from 66 cu. ft. to 500 cu. ft. 
At all CP branches there are experts in the 
application of compressed air to industry. 
Their knowledge and experience are yours 
for the asking, so, for all compressed air 
installations .. . 





cat In| CONSOLIDATED 


PNEUMATIC TOOL 


co. LTD. 


LONDON & 


Melbourne * Paris * Rotterdam * Brussels * Milan ° and principal cities throughout the world. 





FRASERBURGH 
Birmingham ° Leeds * Bridgend * Belfast * Dublin * Johannesburg * Bombay 
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Removes cores... cleans castings... reclaims sand 


[pvERO-miaet 











Photograph actual size steel disc 
ten thou. thick after 20 seconds 
application of gun. 
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THE NEW HI-PRESSURE HI-VELOCITY 
HYDRO-BLAST GUN CLEANS FASTER 
AND CHEAPER AND THERE IS 


ABSOLUTELY NO DUST. 


Full technical information on request. 








Built in England by 
PNEULEC LIMITED, SMETHWICK, Nr. BIRMINGHAM 
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You have, we hope, already turned in all the 
obvious scrap lying about your yards as discarded and 
broken parts; what about the huge tonnages 

existing in the form of outworn and unused machinery 

in the shops, obsolete stores, spares collected over the years, 
which will never be used again? 

Give someone authority to scrap these—ample supplies of scrap musi 
reach the steel makers if you are not to.go short of steel. 


SPEED THE SCRAP "1 i 


— SPEED THE STEEL 














COMPANIES Lt? 








THE UNITED STEEL COMPANIES LIMITED SHEFFIELD 


STEEL PEECH & TOZER, SHEFFIELD. SAMUEL FOX & CO. LTD., SHEFFIELD. APPLEBY-FRODINGHAM STEEL COMPANY, SCUNTHORPE, LINCS. 
WORKINGTON IRON & STEEL CO., WORKINGTON. UNITED STRIP & BAR MILLS, SHEFFIELD. UNITED COKE & CHEMICALS CO. LTD., TREETON 





MSC14 
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STOVING. TIMES 


SHORTENED BY 


30 PER CENT 





*RESOLITE’ 400 enables a highly significant reduction to be 
made in core stoving times. A saving of 30 per cent. is 
common experience while many users report a halving of drying 
times. Increased capacity and greater output invariably follow 
the use of this heat-reactive resin binder. 


But its paramount advantage is absence of stickiness: cores 
strip cleanly without the use of parting compounds, and excel- 
lent results are obtainable with core-blowing machines. 


* Resolite ’ 400 does not dry out on the bench and it imparts an 
excellent finish even to complex cores. Good breakdown 
properties ensure that the fettling time is greatly reduced. 
Foundry managers interested in this new advance in core- 
binding technique are invited to write for a trial sample, 
together with full technical data. 


‘RESOLITE’ JOO 


SYNTHETIC RESIN CORE-BINDER 


(Patent applied for) 


AERO RESEARCH LIMITED : A CIBA COMPANY « DUXFORD - CAMBRIDGE : PHONE: SAWSTON 187 
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IN THE ‘C? PROCESS “2 resin-bound | 


sand moulds 














SILICONE RELEASE AGENTS 


ensure quick, clean and easy release of the pattern from the shell 





MIDLAND SILICONES 
yy 


First in Silicones 








MIDLAND SILICONES LTD - 49 PARK LANE - LONDON - W.1 - TELEPHONE: GROSVENOR 1311 
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MEEHANITE 
CASTINGS-—of course 


Evidence of the consistent dependability of Meehanite 
castings is their use in hoist units of overhead travelling 
cranes designed to carry heavy loads. Constantly subjected 
to severe stresses and shock, these units must be of out- 
standing toughness—a toughness assured for such parts as 
hoist drums, gearboxes and travel wheel centres by the 
exceptional strength and uniform density of Meehanite 





THE INTERNATIONAL MEEHANITE METAL CO. LTD. 


66, VICTORIA ST., LONDON, S.W.1. = Tel: ViCtoria 9921-22 


"Grams: Meerion Phone London 
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MEEHANITE 
METAL FOUNDRIES 
AT YOUR SERVICE 


CARDIFF & NEWPoOnrT, 
MON, 


Goulds Fo indries 


Limited 
GLAsGow 


G. M. Hay 
and Company Ltd 


KIRKINTILLOCH 
Cameron and 
Roberton Limited 


LEICESTER 
Richards (Leicester) 
Limited 
LONDON, Ws 
Qualcast 


(Ealing Park) Ltd, 


NEWCASTLE-ON.-TYNES 
C. A. Parsons 
and Company Ltd. 


RIPLEY, DERBY 
The Butterley 
Company Limited 


ROCHESTER 
Winget Lirited 


SOUTH SHIELDS 
Carmichael Bros, 
Stem Nile Street 

STOCKTON-ON-TEES 
Ashmore, Benson 
Pease and Co. 


WILLENHALL, STAFFS 
John Harper 
(Meehanite) Ltd. 





castings. A Meehanite Foundry, with its strict quality 4 
control methods-and 22 types of Meehanite metal, will) 
provide castings to meet ybur service requirements precisely 
every time. It offers the wealth of experience of the 
Meehanite Research Institute and its 140 member-foundries | 
throughout the world. 
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The Drill Bush People 


1 RY. TEL. 88998 
BRITISH AERO COMPONENTS LTD., BRICO WORKS, HOLBROOKS LANE, COVENT 
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THE 





‘SENIOR’? AUTOMATIC SANDRAMMER 


ENS ee 7" 


















British Patent No’s. 570641 & 657197. Patents granted 
or pending in all leading countries. 


We manufacture a range of Sand- 
rammers to suit all requirements. Ask 
also for details of our ‘Minor’, ‘ Major’ 
and ‘Junior’ models. Remember—these {_ y/ 

machines alone are fitted with—The Adjustable Multi-Bladed Impellor. (Patent No. 657197) 
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FOUNDRY EQUIPMENT LTD. 
LEIGHTON BUZZARD, BEDFORDSHIRE, ENGLAND 
"PHONE : LEIGHTON BUZZARD 2206-7.8 "GRAMS : ‘EQUIPMENT’ LEIGHTON BUZZARD 
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PIG IRON BREAKING 


STEEL CONVERTER MACHINES 





























GEARED 
LADLE 
HOISTS 







mM. TYPE 
LADLES 





SPARK 
ARRESTERS 


CUPOLAS 


CUPOLETTES 











CHARGING MACHINES 
NCLUDING 
DROP BOTTOM BUCKET 
SWIVEL CHARGER 











TUMBLING BARRELS HOT METAL RECEIVERS 

















E.A.ROPER &CO.LTD., KEIGHLEY, YORKSHIRE. 


TELEPHONE: KEIGHLEY 4215/6 TELEGRAMS:"“CLIMAX”% KEIGHLEY 
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EREAL Binders enable sand 
mixtures to reproduce the most 
intricate outlines in engineering and 
architectural designs. Corn Products 
Co., Ltd., are the pioneers in this 
technique of sand preparation and 
there is a Kordek product available 
for every job of binding sands. 

Kordek products are made to 
work in combination with Oils, or 
Resins, or other types of dry bond 
additives, and certain grades are 
themselves impregnated with Oils 
and Resins ready for use. We 
reproduce on this page, photographs 
showing a variety of cores made with 
G.B. Kordol which is an Oil im- 
pregnated binder requiring nothing 
more than mixing with moist sand. 
The outline of each core is distinctive 
in sharpness of detail and will be 
reflected in castings of equal distinc- 
tion. 

We are indebted to Marshall 
Castings, Ltd., Birmingham, for 
permission to reproduce the photo- 
graphs taken in the Foundry where 
G.B. Kordol is employed exclusively 
in all core production. 


| | . FOE ALL 
ORDE « Bincers:1ssés 
CORN PRODUCTS CO. LTD., WELLINGTON HOUSE, 125-130 STRAND, LONDON, W.C.2 GC 


BRANCHES AT BIRMINGHAM, MANCHESTER, NEWCASTLE AND _ PAISLEY 
A member of the Brewn & Polson Group 


KorDEK GBKorperK . GB KorpoL 


G. B. KORDEK and”G. B. KORDOL are Manufactured under British Letters Nos. 515470, 543202 
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ACHINERY 


Jrom the most modern 
and comprehensive 
stocks in the country —~ 


This weeks examples — 
















Secondhand Pneumatic Power Hammer, 2-cwt. Capacity, anvil block, 
stroke I4in.; gap !Sin. centre of up to frame; size of tup pallet face 
7in. by Sin. ; 150 blows per min., requiring 10 h.p. to drive. Make— 
ALLDAYS & ONIONS. Clear Space Type. Cat. Ref. 89632. 


2 New Electric Forge Blowers (for Forges, Smith Hearths, exhausting, 
dust extraction and ventilation), multibladed, 4 h.p. motor, 400/3/50 
supply, 2,800 r.p.m., 34in. dia. inlet, 2in. dia. outlet, output 125 c.f.m. at 
3in. w.g., air valve and starter. Weight 46 lbs. Cat. Ref. OM13760/I. 


Secondhand Ventilating Fan, speed 1,000 r.p.m. vee rope driven by 12-5 
h.p. squirrel cage motor, 400/440/3/50 supply, 1,445 r.p.m. Allen West. 
Starter and lsolator duties, 5,500 c.f.m. at Sin. w.g., 7,000 c.f.m. at 44in. 
w.g., 9,000 c.f.m. at 3in. w.g. Make—AIR CONTROL INSTALLATIONS 
Type MVBS5. Cat. Ref. OM13667. 


Remember WARDS 
might have it—- 


Whenever you require plant or machinery it is worth bear:ng in 
in mind that WARDS might have just what you need—new, re-built 
or secondhand— in stock, ilable for i diate delivery. 


THO: W. WARD LID 


ALBEORnR WORKS - SHI EERE EE ERD 

















TELEPHONE: 26311 (15 Lines) ° TELEGRAMS FORWARD, SHEFFIELD 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND - WC 2 —— 


G/2 j 
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Use the 


SANDSLINGER 


for power, speed and flexibility in ramming. 





SPEED UP PRODUCTION ON JOBBING WORK 


To Jobbing Founders—Cut out the ramming of large boxes by 
hand. Let the Motive Junior Sandslinger do the work in a small 
fraction of the time. 


The machine illustrated above travels at crane speed.to and fro on 
Sit. gauge track. With 12ft. standard arm it can ram boxes 8-9ft. in width, 
and any length. Removable type sand tanks can be fitted, if required, 
for rapid charging. 
A complete flexible unit, it rams large or small boxes alike. 


FOUNDRY PLANT AND MACHINERY LTD. !"° W.REGENT st. 








Foundry Trade lournal 
on 


9 26, 1952 


PROGRESS in foundry michanisation 
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COLEMAN-WALLWORK CO.LTD. 
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CAN MELT... 


’SKLENAR FURNACES LIMITED 


COLCHESTER AVENUE 


CARDIFF 
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About 









« 


of the working time only 


me “SEM eee 





requires the cleaning of castings with bulky cores of 
various sizes. Working completely dust free. 





Cited eh AAO Mi od SaaS 








‘i 


Hydraulic Fettling Installations 


with movable blast pipe for 1,065 — 1,400 Ibs./sq. in. and automatic 
core sand recuperation are perfect plants for decoring and cleaning 
castings. 

Special advantages are : Low water and power consumption, convenient 
method of working and SIMPLE OPERATION. 


WE SUPPLY : 

Cupolas, forehearths, charging installations, pig iron breakers, 
moulding sand preparing machines, moulding sand and foundry refuse 
reclaiming plants, conveying units and roller paths, continuous mould 
p casting conveyors, vibratory knock-out grates, moulding machines 
; (flaskless), jolt, squeeze and turnover moulding machines, core sand 
: mixing and preparing installations, core moulding machines, core 
blowing machines, tumbling barrels, centrifugal sand blast machines 
(air-less), sand blast apparatus, cleaning chambers, hydraulic fettling 
ia installations, git cutters, compressors and accessories, dust removal 
q plants, and so on. 














| : Please write for leaflets, quotations and technical advice, free of charge. 


BADISCHE MASCHINENFABRIK A-G. 
ie=s olellenleret a= 
KARLSRUHE-DURLACH 
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ABOUT VENTILATION — WHATEVER YOU 9 


At the Great New Steel Mills of 


The Parkgate Iron & Steel Co. Ltd. 
VENTILATION BY 


When the great new Steel Mills of the 
Parkgate Iron & Steel Co. Ltd. were 
being planned, Colt were consulted at 
the drawing board stage, and the 
resulting installation is of remarkable 
efficiency. Pictured here is part of 
with Colt C.O. 
Ventilators being fitted. 


the main plant 
This parti- 
cular ventilator is just one example of 
a type that is made for a specialised job 
—in this case for hot industries. All 
over the country more and more 
industries are realising how specialised 


ventilation can help them. 


A FREE MANUAL 
with full specifications of the wide range 
of Colt Ventilators is available on request 


from Dept. G.2/299. 





COLT 











Many years’ experience of all types of ventilation problems enables us to bring a 
supremely practical approach to the science of air induction and extraction. If 
your problem is one of existing conditions which are unsatisfactory, then Colt can 
effect the greatest possible improvement—often without structural alterations or 
interrupting production. If you want maximum flexibility of ventilation in any new 
plans you may have in hand—we shall be g glad to give our advice at the earliest possible 


stage. Our experts are always keen to senkihe new problems or advise on more 
familiar ones. 


COLT VENTILATION 


Chosen by over 4,000 prominent firms 
COLT VENTILATION LTD., SURBITON, SURREY. ELMbridge 6511-5 


Also at Birmingham, Bradford, Bristol, Cardiff, Coventry, Glasgow, Kilmarnock, Liverpool, Manchester, 
Newcastle-on-Tyne and Sheffield 
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VIBRATORY 
SCREEN 


The Screen can be supplied in various sizes 
to give an output from I-20 tons of Sand 
per hour. 


ADAPTABLE BEARINGS & ENGINEERS LTD. 


Telephone TRAFALGAR 5960 \8 ADAM STREET, LONDON, W.C.2. 
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MANSFIELD 
MOULDING SAND 


travels long distances to meet the needs of 
the Foundry—to Scotland and South Wales, 
to Scandinavia and Singapore, and many 













other places overseas. 


Because QUALITY makes its 
journey worth while 


THE MANSFIELD STANDARD SAND CO. LID. 
MANSFIELD - ENGLAND 








Telephone: Mansfield 201. 


WwW H Y man-cooling? 


BECAUSE MEN CANNOT WORK at full stretch 
under the oppressive conditions existing in industrial 
“hot spots’”” without some means of relief. Often 
they resort to “‘taking a breather’’. But “‘breathers”’ 
are costly and time-wasting. 


Consider the alternative. 











The “‘Tornado”’ method of man-cooling definitely 
encourages production all the time. Man-cooling 
fans deliver, for as long as is necessary, a brisk, 
cooling air current which relieves excessive 
body heat and improves breathing conditions. 
Designed particularly for use in the “‘heavy”’ 
trades they combine an easy portability 
with robust construction—two essential 
characteristics. 
lf your concern is for workers in iron 
and steel works, foundries, boiler houses, 
gas retort houses, glass works or 
“‘lighter”’ industries where efficiency is 
bound up with the maintenance of 
comfortable working conditions then 
you should see Publication No. 9/25. 
A copy is waiting for you. 


CG Keith Blackman n _ _ + " PuBLIOATION 


MILL MEAD ROAD, TOTTENHAM, LONDON, N.!7 , we NO 9/25 
.*@ 7 . 


Phone - To: am 4522 (twelve s) Grams: “ Keithbiac, No ne 
BRANCH OFFICES: AT MANCHESTER, BIRMINGHAM. Lsind: car xeoow 
NEWCASTLE-ON-TYNE, PENARTH near CARDIFF, AND BELFAST 


493/1 
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RECLAIM your defective castings 
by DOT-WELD 


































The photograph shows a casting being 
reclaimed by the DOT-WELD process. 


This new, improved technique: 
of fusing metal by a low 

temperature arc, assisted by an 

air cooled process, eliminates 

the usual residual! stresses and 
contractions resulting from high- 
temperature welding. 


Many leading engineering concerns 
in this country and abroad are able 
to testify to the savings in time, money 
and materials effected by the installation 
of the DOT-WELD process in their 
Foundries and Machine Shops. One user 
assesses the reduction of scrap rate at 90 per cent. 
and another reports savings of 3} tons of castings per day 
due to DOT-WELD. 

Holes, hair-lines and other surface faults are filled in without 
any burning or oxidation by this process and the parent body 
is not subject to the risk of distortion, cracking, or the formation 
of hard spots. The surface of the weld can be finished off 
where necessary by filing, grinding or machining on a light 


cut. 

DOT-WELD can be applied to castings of Steel, Malleable 
Iron, Grey Iron, Aluminium (Sand and Die Castings) and 
Bronze. It does not require a skilled operator, is extremely 
mobile and costs very little to maintain. It offers to Foundries 
and allied trades an economical method of reclaiming castings 
and retrieving the high cost of machining, thereby reducing 
costs and increasing output. 


Demonstration of the DOT-WELD process can be 
arranged in your own works. Write to-day for further 
particulars to 


BRITISH RONCERAY LTD 


ELECTRICAL DEPT., BENEFIT BUILDINGS, MOORHEAD, SHEFFIELD | 
Telephone: Sheffield 22015 Telegrams: Bronceray Phone Sheffield | 














The DOT-WELD Pistol 
is light and easy , to 
manipulate. The 
finger-trigger controls 
the electrode feed and 
complete control over 
the air-supply is en- 
sured by use of a needle valve screw on the 
gun itself. The complete equipment 
includes the DOT-WELD Pistol, the quench- 
arc machine encased in a trolley-cabinet, 
pneumatic peening hammer, earth clamp, 
goggles, files, etc. 


U.K. Patent Numbers 612412 and 616338 
Also patented in the U.S.A., CANADA and 
other countries. 
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Barber, A.C.1.S., Broomgove Lodge, 13, Broomgrove Road, Sheffield, 
10. 'Phone and ‘Grams : Sheffield 63046. 

RESEARCH AND DEVELOPMENT DIVISION 

Chairman: F. N. Lloyd, F. H. Lloyd & Co., Ltd. Director: J. F. B. 
Jackson, B.Sc., A.R.1.C., F.1.M. Secretory: Robert Barber, 
A.C.1LS., Broomgrove Lodge, 13, Broomgrove Road, Sheffield, 10. 
"Phone and Grams : Sheffield 63046. 

ASSOCIATION OF BRONZE AND BRASS FOUNDERS 

President : W. R. Marsland, Newman, Hender & Company, Limited, 
Woodchester, Glos. Secretaries : Heathcote & Coleman, 25, Bennetts 
Hill, Birmingham, 2. ‘Phone: Midland 2901. ’Grams: ‘‘ Clarify,’’ 
Birmingham. 

LIGHT METAL FOUNDERS’ ASSOCIATION 

Chairman: A. H. Sturdee, M.B.E., Wh.Ex., M.I.Mech.E. 
Secretary: Eric L. Heathcote, 25, Bennetts Hill, Birmingham, 2 
"Phone : Midland 2901/4. ‘Grams: ‘* Clarify,’ Birmingham. 


FOUNDRY TRADES’ EQUIPMENT AND SUPPLIES 
ASSOCIATION 
President: W. E. Aske, William Aske & Co., Led., Waterside, 
Halifax. Secretaries: Peat, Marwick, Mitchell & Company, 
94/98, Petty France, London, S.W.1. “Phone: Abbey 7515. ‘Grams : 
** Crusades, Sowest,’” London. 
INSTITUTE OF VITREOUS ENAMELLERS 


President: Dr. J. E. Hurst, J.P., Bradley & Foster, Limited, 
Darlaston, Staffs. Chairman: S. WHalisworth, Metal Porcelains 
Limited, Cornwall Road, Smethwick, 40, Staffs. Secretarjes: John 
Gardom & Company, Ripley, Derbyshire. ‘Phone: Ripley 136. 


COUNCIL OF IRONFOUNDRY ASSOCIATIONS 


Chairman: WN. P. Newman, Newman, Hender and Company, 
Limited, Woodchester, nmr. Gloucester. Director: K. Marshall, 
Secretary : J. W. Butler, Crusader House, 14, Pall Mail, London, S.W.I. 
"Phone : Whitehall 7941. 

Participating Associations: British Cast Iron Research Association 
Glewine Institute of British Foundrymen (affiliated); and the 
jollowing :— 
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s Association.—Secretaries : Heathcote and 
Coleman, *. Bennetts Hill, Birmingham, 2. "’Phone: Midland 2901 ; 
"Grams : “‘ Clarify,”’ Birmingham. 

British lronfounders’ Association and British Bath Manufacturers’ Associa- 
tion.—Director and Secretary: J. Galbraith Sneddon, C.A., 145, St. 
Vincent Street, Glasgow, C.2. "Phone: Central 2891; ’Grams: 
** Groundwork,”’ Glasgow. 
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British Grit Association.—Secretary : J. Campbell MacGregor, 10 
Bank Street, Airdrie, Lanarkshire. 

British Malleable Tube Fittings Association.—Secretary : F. B. Ridgwell, 
196, Shaftesbury Avenue, London, W.C.2. ’Phone: Temple Bar 6052 ; 
"Grams : ‘* Brimatufia,’’ London. 

Cast Iron Chair Association.—Secretaries : Peat, Marwick, Mitchell 
. —_ Sang Cast Iron Chair Association, Queen’. s Square, Middlesbrough, 

orkshire. 

Cast Iron Axlebox Association and National Ingot Mould Association.— 
Secretaries : Peat, Marwick, Mitchell & Company, 301, Glossop Road, 
Sheffield. ‘Phone and "Grams:: Broomhill 63031. 

Cast Iron, Heating, Boiler and Radiator Manufacturers’ Association.— 
Secretary: Stanley Henderson, 69, Cannon Street, London, E.C.4. 
"Phone : City 4444. 

Cast Iron Pipe Association.—Secretary : T. Clark, Guenter House, 
14, Pall Mall, London, S.W.1. ‘Phone : Whitehall 

Cast Iron Segment Association.—Secretary : AN A.D. Acland, 5, Victoria 
Street, London, S.W.I. "Phone: Abbey 3 

Greensand Pipe Founders’ En : McClure Naismith 
Brodie & a 77, St. Vincent Street, Glasgow, C.2. ‘Phone: 
Central 8476 ; "Grams: ‘‘ Lycidas,’’ Glasgow. 

National Association. of Malleable lronfounders.—Secretary : Miss L. 
Verity, Ch ce Offices, Tudor House, Bridge Street, 
Walsall. ‘Phone : Walsall 5671. 


IRONFOUNDERS’ NATIONAL CONFEDERATION 


Chairman: D. Graham Bisset, Enfield Foundry Co., Ltd., Waltham 
Cross. Director: R. Forbes Baird, 117, Church Lane, Handsworth 
Wood Birmingham, 20. "Phone: Northern 0343 & 0037; ‘Grams: 
“* lrocast,’’ Birmingham. 

LOCAL BRANCH ASSOCIATIONS 

East and West Ridings.—Secretary : O. Gibson, Oliver Gibson & Sons, 
Ltd., Leeds. ‘Phone: Leeds 21226. , Home and Eastern 
Counties. —Secretary : A. L. Nadin, Cooper Ball Bearings Co., Ltd., 
King’s Lynn, Norfolk. ‘Phone : King’s Lynn 2500. North Midland.— 
Secretary : E. A. Phillips, Harper, Phillips & Co., Ltd., Albion Foundry, 
Eastgate, Grimsby. ‘Phone : Grimsby 2541. North Western.—Secretary : 
E. Morris, F. Morris & Sons, Ltd., Whaley Bridge. "Phone: Whaley 
Bridge 98. Scottish—Secretary: Allan F. Ure, Allan Ure, Ltd., 
Keppochhill, Glasgow. "Phone : Glasgow, Douglas 2641. 


NATIONAL IRONFOUNDING EMPLOYERS’ FEDERATION 


President: T. Lee, Henry Hollingdrake & Son Limited, Princes 
Street, Stockport. Secretaries: Mann, Judd & Co., 8, Fredericks 
Place, Old Jewry, London, E.C.2. ‘Phone: Metropolitan 8613 ; 
"Grams : ‘‘ Manjudca Phone,’’ London. 

LOCAL ASSOCIATIONS 

Cardiff and District Founders’ Association.—Secretary : G. Morris, 12, 
West Bute Street, Docks, Cardiff. "Phone: Cardiff 4356-7. 

Leeds and District lronfounders’ Association.—Secretary : F. Bowling, 
John Bowling & Co., Ltd., Cyclops Foundry, Kirksall Road, Leeds, 3. 
"Phone: Leeds 25! 

Leicester and District lronfounders’ Empl * Association.—Secretary : 
C. S. Bishop, 8, New Street, Leicester. “Phone : Leicester 58842. 

Liverpool and ‘District lronfounders’ Association.—Secretary : J. S. Hassal, 
16/18, Hackins Hey, Liverpool. "Phone : Central O14. 

Manchester and District Ir *  Association.— 
Secretaries : Webb, Hanson, Bullivant & Co., 90, "Detragate, Manchester. 
"Phone : Blackfriars 8367 ; 'Grams: “* Sound,’ * Manchester. 

Midland Ironfounders’ Association.—Secretary : R. Forbes Baird, 117, 
Church Lane, Handsworth Wood, Birmingham, 20. "Phone : Northern 
0343. ‘Grams: ‘‘ Jacelace,’’ Birming 

Monmouthshire Founders’ Association. —Secretary : : LJ. Smith, Goulds 
Foundries, Limited, Newport, Mon. ‘Phone : Newport 4275 ; *Grams : 
“* Rogerwinch,’’ Newport. 

North of opens lronfounders’ Association.—Secretaries : Mann, Judd, 
Gordon & Co., 61, Westgate Road, Newcastle-upon-Tyne. *Phone : 
Newcastle 20836 ; "Grams: “* Mannca,”” Newcastle. 

North Staffordshire lronfounders’ Association.—Secretary : R. Pepper, 
4, St. Anthony’s Drive, Westlands, Newcastle, Staffs. *Phone : : Stoke- 
on-Trent 87303. ‘Grams: ‘* Bronze, Phone, Longport.” 

Scottish lronfounders’ Association.—Secretaries : Mann, Judd, Gordon 
& Co., 142, St. Vincent Street, Glasgow, C.2. ’Phone : Central 8563 ; 
"Grams : “ Mannca,”” Glasgow. 

Sheffield and District lronfounders’ Association.—Secretary : T. Goddard 
Mander, 59, Clarkehouse Road, Sheffield, 10. "Phone : Sheffield 60047 ; 
*Grams : ‘* Emplofedra,”’ Sheffield. 

South of England Ironfounders’ Association.—Secretaries : Mann, 
Judd & Co., 8, Fredericks Place, Old Jewry, London, E.C.2. ‘Phone : 
Metropolitan 8613. 'Grams: “ Manjudca Phone,’’ London. 














Welsh Engineers and Founders’ Association. —Secretary: W. D. 
Davis, !, St. James Gardens, Swansea. ‘Phone: Swansea 59166 ; 
"Grams : ‘‘ lron,’’ Swansea. 


West of England Ironfounders’ Association.—Secretary : R. Forbes 
Baird, 117, Church Lane, Handsworth Wood, Birmingham, 20. Phone : 
Northern 0343. "Grams: “ Jacelace,’’ Birmingham. 

West Riding Ironfounders’ Association.—Secretary : C. D. Buckle, 13, 
Cheapside, Bradford. "Phone: Bradford 25346. 





BRITISH CAST IRON RESEARCH ASSOCIATION 
Alvechurch, Birmingham. "Phone and "Grams: Reddich 716. 
Scottish Laboratories. —Blantyre Industrial Estate, Blantyre, Lanark- 

shire. ‘Phone 486, 
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— SLICK MOVEMENT... 
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Beyond a recognisable good Service, beyond the 
elimination of Faults, the Net results are best shown 
by good Returns. On the courts and in the casting 
bays, finish tells its own unmistakable tale—Team 
spirit, fitness and good tackle. These secure match 








Og ee point, game and set in all open competition. 
Manufacturers for 
British Empire (ex- 
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SPECIALISTS. IN FOUNDRY MECHANISATION 
HALIFAX: ENGLAND 


» A 4 EE 
7/8/39 \elegrams:Augusts Halifax & 





+ 








asset 
tion 
SOE Oe Cane mm 
WESASE Mees 








JUNE 26, 1952 FOUNDRY TRADE JOURNAL 29 


Vpeing cot tt bu portant — 


This Suboly ws iS Gv \MPORTANT DEVELOPMENT / 


fo The following is an extract from a report 


received from a large mechanised foundry:— 
N.B.—Original report is filed in our Head Office. 








Over the past twelve months we have 
introduced our new “ SUPINOL 7” CORE 
OIL to a number of foundries—the reports 
from these foundries leave no doubt that this 
oil is equal in performance to the best on the 
market, and it shows a saving of 20% or more 
in cost! There are no snags—no need to change 
from your present method of application— 








ituill pray you to thy lout! 
Manufactured by :— 


F. & M. SUPPLIES LIMITED 


4, BROAD STREET PLACE, LONDON, E.C.2 Telephone: London Wall 7222 (4 lines) 














~* POROSITY — FREE 

* ANALYTICALLY CORRECT 

* FREE~FLOWING METAL 

* GAS OXIDE & SLAG-FREE 
ALLOYS 
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CREECHURCH HOUSE 
CREECHURCH LANE 

LONDON, E.C.3 
Tel. AVENUE 5341 


CHRONICLE BUILDINGS ™ 
CORPORATION STREET ® 
MANCHESTER 4 
Tel. BLACKFRIARS 3741 
PEMBROKE SUAL DINGS 
PIER STR 
SWANSEA 
Tel. SWANSEA 4035 


WORKS 
ST. STEPHEN’S STREET 
ASTON 


BIRMINGHAM 6 
Tel. ASTON CROSS 3115 
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PIG-IRON 


Foundry Iron.—No. 3 Iron, Ciass 2 :—Middlesbrough, 
£13 ls. 6d.; Birmingham, £12 15s. 3d. 

Low-phosphorus Iron,—Over 0.10 to 0.75 per cent. P, 
£13 17s. 6d., delivered Birmingham. Staffordshire blast- 
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent 
P, up to 3 per cent. 8), d/d within 60 miles of Stafford, 
£15 5s. 9d. 

Seotch Iron.—No. 3 foundry, £14 4s. 6d., d/d Grange- 
mouth. 

Cylinder and Refined Irons.—North Zone, £17 4s. 6d.; 
South Zone, £17 7s. 

Refined Malleable.—P, 0.10 per cent. max.—North Zone 
£17 14s. 6d.; South Zone, £17 17s. 

Cold Blast.—South Staffs, £18 7s. 

Hematite.—Si up to 2} per cent., S. & P. over 0.03 to 0.05 
per cent.:—N.-E. Coast and N.-W. Coast of England, 
£13 lls. 6d.; Scotland (Scotch iron), £13 18s.; Sheffield, 
£14 9s. 6d.; Birmingham, £14 17s. 6d.; Wales (Welsh iron), 
£13 18s. 

Basic Pig-iron.—£12 10s. all districts. 


FERRO-ALLOYS 
(Per ton unless otherwise stated, delivered.) 


Ferro-silicon (6-ton lots).—40/55 per cent., £57 10s., 
basis 45% Si, scale 21s. 6d. per unit; 70/84 per cent., 
£86, basis 75% Si, scale 23s. per unit. 

Ferro-vanadium.—50/60 per cent., 20s. 6d. per lb. of V. 

Ferro-molybdenum.—65/75 per cent., carbon-free, 10s. 
per lb. of Mo. 

Ferro-titanium.—20/25 per cent., carbon-free, £204 ; ditto, 
copper-free, £212. 

Ferro- .—80/85 per cent., 31s. 8d. per lb. of W. 

—" Metal Powder.—98/99 per cent., 34s. 8d. per 
Ib. of W. 

Ferro-chrome (6-ton lots).—4/6 per cent. C, £85 4s., basis 

% Cr, scale 28s. 3d. per unit ; 6/8 per cent. C, £80 17s., basis 

_ 60% Cr, scale 26s. 9d. per unit ; max. 2 per cent. C, 2s. per Ib. 
Cr; max. 1 per cent. C, 2s. 24d. per lb. Cr; max. 0.165 per 
cent. C, 2s. 34d. per lb. Cr; max. 0.10 per cent. C, 2s: 33d. 
per lb. Cr.: max. 0.06 per cent. C, 2s. 4d. per Ib. Cr. 

Cobalt.—98/99 per cent., 20s. per Ib. 

Metallic Chromium.—98/99 per cent., 6s. 5d. to 68. 9d. 


per Ib. 

Ferro-manganese (blast-furnace). — 78 per  cent., 
£A3 15s. 2d. 

Metallic Manganese.—96/98 per cent., carbon-free, 


£275 per ton. 


SEMI-FINISHED STEEL 

Re-rolling Billets, Blooms, and Slabs.—Basic: Soft, u.t., 
£25 4s. 6d.; tested, 0.08 to 0.25 per cent. C (100-ton lots), 
£25 14s. 6d.; hard (0.42 to 0.60 per cent. C), £27 12s. ; silico- 
manganese, £33 8s.; free-cutting, £28 8s. 6d. SreMEns 
Martrn Acip: Up to 0.25 per cent. C, £31 9s.; case- 
hardening, £3] 17s.; silico-manganese, £34 9s. 6d. 

Billets, Blooms, and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, £29 8s.; basic, hard, 
over 0.41 up to 0.60 per cent. C, £30 8s.; acid, up to 
0.25 per cent. C, £31 17s. 


Sheet and Tinplate Bars.—£25j3s. 6d. 
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Current Prices of Iron, Steel, and Non-ferrous Metals 
(Delivered, unless otherwise stated) 


June 25, 1952 
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FINISHED STEEL 


Heavy Plates and Sections.—Ship plates (N.-E. Coast), 
£29 14s.; boiler plates (N.-E. Coast), £31 1s. 6d.; chequer 
plates (N.-E. Coast), £31 3s.; heavy joists, sections, and bars 
(angle basis), N.-E. Coast, £27 17s. 


Small Bars, Sheets, ete.—Rounds and squares, under 3 in,, 
untested, £31 15s. 6d.; flats, 5 in. wide and under, 
£31 15s. 6d.; hoop and strip, £32 10s. 6d.; black sheets, 
17/20 g., £40 12s. 6d.; galvanized corrugated sheets, 17/20 
g., £57 5s. 6d. 


Alloy Steel Bars.—1 in. dia. and up: Nickel, £50 18s. 3d.; 
nickel-chrome, £71 6s. 9d.; nickel-chrome-molybdenum, 
£78 14s, 


Tinplates.—57s. 14d. per basis box. 


NON-FERROUS METALS 
Copper.—Electrolytic, £281; high-grade fire-refined, 
£280 10s. ; fire-refined of not less than 99.7 per cent., £280 ; 
ditto, 99.2 per cent., £279 10s.; black hot-rolled wire 
rods, £290 12s. 6d. 
Tin.—Cash, £970 to £97010s.; three months, £967 10s. to 
£968; settlement, £970 10s, 


Zine.—G.0.B. (foreign) (duty paid), £130; ditto 
(domestic), £130; “Prime Western,” £130; electrolytic, 
£134; not less than 99.99 per cent., £136. 

Lead.—Good soft pig-lead (foreign) (duty paid), £133; 
ditto (Empire and domestic), £133 ; “‘ English,” £134 10s. 

Zine Sheets, ete.—Sheets, 15g. and thicker, all English 
destinations, £150 15s.; rolled zine (boiler plates), all 
English destinations, £148 15s. ; zinc oxide (Red Seal), d/d 
buyers’ premises, £157. 


Other Metals.—Aluminium, ingots, £154; magnesium, 
ingots, 2s. 104d. per lb.; antimony, English, 99 per cent., 
£225; quicksilver, ex warehouse, £72 10s. to £73 ; nickel, 
£454. 


Brass.—Solid-drawn tubes, 274d. per lb.; rods, drawn, 
34}d.; sheets to 10 w.g., 304d.; wire, 334d.; rolled metal, 
304d. 


Copper Tubes, etce.—Solid-drawn tubes, 32d. per Ib.; 
wire, 313s. 6d. per cwt. basis; 20 s.w.g., 342s. per cwt. 


Gunmetal.—Ingots to BS. 1400—LG2—1 (85/5/5/5), 
£225 to £270; BS. 1400—LG3—1 (86/7/5/2), £248 to £280; 
BS. 1400—G1—1 (88/10/2), £330 to £400 ; Admiralty GM 
(88/10/2), virgin quality, £335 to £350 per ton, delivered. 


Phosphor-bronze Ingots.—P.Bl, £335 to £425; L.P.BI,. 


£285 to £335 per ton. 


Phosphor Bronze.—Strip, 433d. per lb. ; sheets to 10 w.g.,. 


46d.; wire, 49}d.; rods, 444d.; tubes, 423d.; chill cast 
bars: solids 4s. 5d., cored 4s. 6d. (C. CLurFrorp & Son, 
LIMITED.) 


Nickel Silver, ete.—Ingots for raising, 2s. 63d. per lb.(7%) 
to 3s. 7d. (30%); rolled metal, 3 in. to 9 in. wide x 
.056, 3s. Od. (7%) to 4s. 1d. (30%); to 12 in. wide x 
-056, 3s. ld. to 4s.1}d.; to 25 in. wide x .056, 3s. 3d. 
to 4s. 34d. Spoon and fork metal, unsheared, 2s. 93d. to 
3s. 10d. Wire, 10g., in coils, 3s. 63d. (10%) to 4s. 7d. 
(30%). 
15%, 3s. 10¢d.; 18%, 4s. 34d. All prices are net. 


Special quality turning rod, 10%, 3s. 53d.;. 
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JUNE 26, 


Obituary 
COLONEL W. C. DEVEREUX 


After being taken ill earlier in the day at the Ascot 
race meeting, COLONEL WALLACE CHARLES DEVEREUX 
died on Saturday. He was 59. Colonel Devereux, 
who was managing director of Almin, Limited, was 
chairman of a number of other companies, including 
the Fulmer Research Institute, Limited, International 
Alloys, Limited, Light Alloy Products Company (Bir- 
mingham), Limited, Modern Electrolytic Patents & 
Processes, Limited, Renfrew Foundries, Limited, 
Southern Forge, Limited, and Structural & Mechanical 
Development Engineers, Limited. 

Educated at King Edward’s Grammar School, Aston, 
he studied metallurgy and engineering. During the 
1914-18 war he became superintendent of National Air- 
craft Factory No. 1. In 1927 he formed High Duty 
Alloys, Limited, and he also undertook work on the 
Continent in connection with industrial reconstruc- 
tion, particularly in Poland and Rumania. On the 
outbreak of the 1939-45 war he was appointed Director 
of Light Alloy Forgings and Castings, becoming Con- 
troller of North American Aircraft Supply in the 
Ministry of Aircraft Production in 1941, being respon- 
sible for the reception and assembly of American 
aeroplanes and engines and far their repair. 

A member of the British Association for Advance- 
ment of Science, the American Society for Testing 
Metals, and the American Institute of Mining and 
Metallurgical Engineers, in the latter part of the 
1939-45 war he directed surveys into the problems of 
post-war industry and published reports on the indus- 
trial possibilities of South Wales and West Cumber- 
land. In 1945 he delivered the Edward Williams Lec- 
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ture—“ The Future of the Light Metal Foundry 
Industry *—to the annual conference of the Institute of 
British Foundrymen in London. 





THE DEATH occurred recently of Mr. J. L. Wina, 
managing director of Leadbeater & Scott, Limited, 
crucible steel makers, etc., of Sheffield. He was 54. 

Mr. H. H. HOLLis, who recently retired from the 
chairmanship of the Oxley Engineering Company, 
arg Leeds, has died at the age of 70, after a long 
illness. 

THE DEATH has occurred of Mr. LEONARD 
LANGRICK, who was managing director of the Coghlan 
Steel & Iron Company, Limited, Leeds, until his 
retirement in 1945. He was 79. 

Mr. GEORGE SPENCER, managing director of the 
Lancashire & Yorkshire Wagon Company, Limited, 
Heywood, and also director of Foundry Equipment, 
Limited, and High Grade Castings, Limited, both of 
Leighton Buzzard, died recently. Mr. Spencer was 60 
years of age. 

Mr. ARCHIBALD ALLAN, of Monkseaton (North- 
umberland), who died recently aged 59, was an engineer 
and designer of electrical equipment who had been em- 
ployed by A. Reyrolle & Company, Limited, Hebburn- 
on-Tyne (Co. Durham), and the British Thomson- 
Houston Company, Limited. 





Change of Address. The Central Publicity Depart- 
ment of I.C.I. moved to the north block (ground floor) 
of Thames House, Millbank, S.W.1 (by Lambeth 
Bridge) on June 23, 1952. (Tel.: VIC 4486.) Written 
communications should, however, be addressed to 
Imperial Chemical House, Millbank, S.W.1. 





LOW PHOSPHORUS 
REFINED & CYLINDER 
HEMATITE 
MALLEABLE 
DERBYSHIRE 
NORTHAMPTONSHIRE 
SWEDISH CHARCOAL 





PIG-IRON 


a) yee 
yer ws gs ® FERRO SILICON 12/14% 
G9 5 od ALLOYS & BRIQUETTES 
N.F. METALS & ALLOYS 
LIMESTONE 
And at :— 
GANISTER 
BIRMINGHAM, 2. LIVERPOOL, 2. GLASGOW, C.2. 
39, Corporation St., 13, Rumford St., 93, Hope Street, MOULDING SAND 
Midland 3375/6 Central 1558 Central 9969 REFRACTORIES 














32 


NOTICE 
Replies to Box Numbers to be 
addressed to “Foundry Trade 
Journal,” 49, Wellington Street, 
London, W.C.2. 


SITUATIONS WANTED 


OUNDRY METALLURGIST. 20 years’ 
experience iron, steel, metal, sand, 

lab. control; fully mechanised and mass 
production specialist—Box 1874, FounpRy 
TRADE JOURNAL. 











RACTICAL FOUNDRYMAN, 
A.M.I.B.F. Chargehand experience, 
seeks similar position in General or 
Specialised Non-Ferrous Foundry, Lanca- 
shire or Yorkshire, References, Box 1879, 
FounDry TRADE JOURNAL. 


WJ ON-FERROUS FOUNDRY _ FORE- 
Pt MAN desires change. Used to 
machine, bench and floor moulding. Green 
and dry _ sand. Twenty-five years’ 
experience in high pressure work. Box 
1883, FouNDRY TRADE JOURNAL. 


35, 


EPRESENTATION. A gentleman 
with sound commercial and technical 
experience of all types of castings, forg- 
ings, and hot pressings, seeks to handle 
Home Counties representation of reputable 





manufacturer. Box 1880, Founpry TRADE 
JOURNAL. ae ee 
ECHNICAL BUYER, aged 35, 


specialist in the requirements of 
Light Engineering, seeks position of 
control. Home Counties preferred but will 
consider other suitable offers. Box 1881, 
FounDRY TRADE JOURNAL. 





OUNDRY TECHNICAL ENGINEER 
AND CHIEF METALLURGIST, 3%, 


A.I.M. and Premier Award Foundry 
Management and _ Science, requires 
executive post. S. coast pref. but not 


essential. Experienced General and Fully 
Mechanised Iron Founding, Light Alloys, 
Sand and Pressure, Vitreous Enamelling, 
Welding. Can adapt to other Non-Ferrous 
work. Company must have progressive, 
scientific outlook, not rule of thumb. Box 
1882, FouNDRY TRADE JOURNAL, 


OUNDRY WORKS MANAGER, 

M.I.B.F., aged 37, desires change. 
12 years’ supervisory experience fully and 
semi-mechanised iron foundries; high duty 
and grey iron. Good disciplinarian. 
Would welcome opportunity of advance- 
ment with sound concern, which will 
appreciate experience and _ enthusiasm. 
Would consider investing available capital 
if necessary.—Box 1872, Founpry TRADE 
JOURNAL. 


SITUATIONS VACANT 


The engagement of persons answering these 
advertisements must be made. through a Local 
Office of the Ministry of Labour or a Scheduled 
Agency if the applicant is a man 
aged 18-64 inclusive or a woman aged 18-59 
inclusive unless he or she, or the employment, is 
from the provisions of the Notification of 
Vacancies Order 1952 














OREMAN required for West Yorkshire 
_,, Cupola-Converter Plant to work two 
shifts. Housing accommodation provided. 
Only experienced men considered. State 


salary required. Box 1865, FounDry TRADE 
JOURNAL, 


\ ee IRONFOUNDERS (West 
Midlands) require experienced 
Inspector for dimensional checking of 
Metal Patterns and_Coreboxes prior to 
issue to Foundry. Post calls for a con- 
scientious worker and some experience of 
A.I.D. methods preferred. Canteen and 

b facilities available. State 
salary required. Box 1863, FounDry TRADE 
JOURNAL. 
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| pat ges id METALLURGIST required 
by old established Foundry in the 
South of England. First class man having 
held similar position and capable of assum- 
ing full responsibility for the metallurgical 
control of a large Jobbing and Mechanized 


Foundry, Cupolas, Sand, Core Shop, etc., 
engaged in the production of high class 
Machine Tool Castings. Write giving 
details of experience, age, and_ salary 
required to_ East ussex Engineering 
Company, Phoenix Ironworks, Lewes, 
Sussex. 





ASSISTANT WORKS CHEMIST FOR 
EAST OF SCOTLAND. 
A BARS tcAL CHEMIST with Higher 
National Certificate. Experience in 
ferrous analysis of plain and alloy Cast 
Irons, mild and alloy Steels (including 
Stainless). Experience in non-ferrous 
analysis of Brass, Bronze and Aluminium. 
Some knowledge of Physical Testing of 
Metals and Moulding Sands, Metallography 
and Photography. Salary from £400 
upwards according to experience. Box 1870, 
Founpry TRADE JOURNAL. 








PPLICATIONS are _ invited 

from highly qualified and ex- 
perienced persons for the following 
posts in a mechamised as well as 
jobbing Steel Foundry in Calcutta, 
India. The foundry produces a 
wide variety of Steel Castings up 
to 7 tons finished weight for Rail- 
way Locomotives, Wagon and 
Coaching underframe, Cement, 
Sugar and other industries. It is 
very well equipped with modern 
equipment such as Sand Slinger, 
Moulding Machines, Core Blower, 
Sand Conditioning System, Labora- 
tory, etc. Both green and dry 
sand methods are used. 

1. FOUNDRY ENGINEER: He 
should have a very sound knowledge 
of Methoding, Planning and Pro- 
gressing in Drawing Office, Pattern 
Shop, Moulding Shop, Core Making 
Shop, Heat Treatment and Fettling 
Shop; in fact all the operations 
connected with the production of 
castings except steel making and 
machining. xperience in a similar 
capacity im any large Steel Foundry 
in United Kingdom or European 
Continent essential. Should be a 
good Organiser and Administrator. 
Pay up to Rs. 2,500 per month, de- 
pending upon qualifications, subject 
to income tax. Free furnished 
quarters and transport to and from 
works. Three years’ contract, with 
free passage for self and wife to 


and from India. 

2. FOUNDRY PRODUCTION 
MANAGER: He should have a very 
sound knowledge of Moulding, Core 
Making, Sand Control and Pattern 
Making by latest methods. Should 
be able to take charge of_actual 
production in Moulding, Pattern 
and Core Making Shops. Previous 
experience and good organising and 
administrative ability and ability 
to train men is essential. Know- 
ledge of quality and cost control is 
also required. Pay up to Rs. 2,000 
per month, depending upon quali- 
fications, amd subject to income 
tax. Other terms as for first post. 

Applications should be addressed 
to M/s. Buartita Exectric Steet Co., 
Lrp., 42, Shibtolla Street, Calcutta, 7, 
India, and copies of the same must 
be forwarded to Company’s Works 
Manager, Mr. N. G. Chakravarti, 
c/o Mrs. Phyllis Dalrouski, 154, 
Oakbrook Road, Sheffield, 11, Eng- 
land. who will interview suitable 
candidates after 15th July, 1952, in 
Sheffield. 














OOD PATTERNMAKER required, 
London district—Box 1884, Founpry 
TRADE JOURNAL. 


RAVELLER WANTED for the sale of 
protective clothing. Must have sound 
connection. London man preferred. Write 
to J. Moon & Son, 94, Sclater Street, 
London, E.1. 








OULDERS., Jobbing Moulders required 

for iron Foundry; rate 3/6d. per 

hour, plus £2 week bonus, plus merit bonus, 

Also all classes of Foundry labour. P.M.A., 
136, Bramley Road, W.10. LAD. %92. 


ANTED. Foundry Manager to take 
complete control of Foundry pro- 
ducing refined Pig Iron. This position is 
of extreme importance and only persons 
with the necessary drive and experience 
need apply. Excellent prospects and an 








assured future for the right man. Box 
B.7887, W. Smith & Son, Ltd, 
Manchester, 3. 
ATTERN MAKER. First-class man 
required by large Foundry—in 
Republic of Ireland—producing high 
quality domestic appliances. Must be 


experienced in Plaster, Lead and Tin and 
Wood pattern equipment for both machine 
and floor moulding. The position offers 
scope and variety together with good 
salary for keen man. House available for 
successful applicant. Write in first instance 
giving particulars of experience, etc., to 
Box 1875, FounDry TRADE JOURNAL. 


ENERAL MANAGER required for an 

Iron and Non-Ferrous Foundry in the 
West. of Scotland. The Foundry has a 
combined output of 100 tons of castings 
per week and _ produces pressure and 
engineering castings up to a weight of 
one ton. Applicants must have consider- 
able experience in this class of work and 
a good knowledge of modern foundry 
methods. Good prospects. State salary 
required and previous experience. Box 
1876, FouNDRY TRADE JOURNAL. 


K & L STEELFOUNDERS and 
° e ENGINEERS LIMITED, 
have a vacancy in their Steel Foundry 
Division for a Mechanical and Metal- 
lurgical Graduate between 30 and 35 years 
of age. The position will carry a good 
salary and offers opportunity for rapid 
advancement. Housing accommodation 
will be provided if necessary. Applica- 
tions are invited from men who are pre- 
pared to make their career on the 
roduction side of a large modern steel 
oundry. Previous experience not essential 
as adequate training will be given where 
required. Full details in confidence to 
Development Director, K. & UL. Sreei- 
FOUNDERS AND ENGINEERS LimiteD, Letch- 
worth. 


FOUNDRY MANAGER required by 

Baker Perkins Limited for their grey 
iron general jobbing foundry at Westwood 
Works, Peterborough, which produces 
castings for oWn consumption up to 5 tons 
each, also small quantity of steel castings. 
Applications are invited from candidates 
fully experienced in use of all types of 
foundry mechanical aids, e.g. sandrammers, 
etc., and’ of the practical crafts involved, 
combined with good knowledge of metal- 
lurgy, sand control (natural and synthetic) 
and the ability to lead a labour force 
of 2%. Conditions of employment are in 
accordance with first class modern practice 
and include contributory pension and life 
assurance schemes and profit sharing 
scheme after two years’ service. Applica- 
tions, which should include full details of 
age, education, training, experience. 
present position and salaries earned should 
be addressed to the Personnel Manager 
and will be treated in the strictest con- 
fidence. The Company will regard as 
candidates only those who have held a 
similar position elsewhere. 
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JUNE 26, 1952 FOUNDRY TRADE JOURNAL 
pa VACANT—Contd. MACHINERY WANTED 
ECHNICAL REPRESENTATIVE WANTED. 


required by manufacturing engineers 
north of London. Wide technical and 
practical experience required for visiting 
foundries to ensure quality control. Write 
experience, age and salary required to 
Box 1878, FounDRY TRADE JOURNAL. 


WELL-KNOWN Midland Aluminium 
L and Bronze Foundry has a vacancy 
for a CHIEF METALLURGIST, prefer- 
ably with foundry experience. This is an 
excellent opportunity for a capable man 
to obtain a progressive position with a 
modern firm. State experience, age, and 
salary required.—Box 1885, FounpRyY TRADE 
JOURNAL. 
Q UAL I FIED - METALLURGICAL 

CHEMIST required, to take charge 
of Foundry Laboratory. Practical experi- 
ence in Grey Iron Foundries essential. 
Knowledge of chilled iron processes desir- 
able.—Write, stating age, experience, and 
salary required, to PERSONNEL OFFICER, 
E. R. & F. Turner, Ltd., Ipswich. 








FOUNDRY FOR SALE 


f°? SALE.—Small 
Non-ferrous Foundry, 
—Box 1873, FounpRy 


well equipped 
South London. 
TRADE JOURNAL, 





FOUNDRY WANTED | 


EQUIRED by Industrial Group, 

large Ferrous Foundry. Also, Non- 
ferrous Foundry with die-casting.—Box 
1818, FOUNDRY TRADE JOURNAL. 





TENDERS INVITED 
FYLDE WATER BOARD. 
AQUEDUCT 5—2nd LINE. 





HE Board invite Tenders for the 
3 SUPPLY and DELIVERY of the 
following :— 
CONTRACT RO. 16A—MANHOLE 
OVERS. 


Further partic Bat and tender documents 
may be obtained from the undersigned. 


Tenders, enclosed in _ plain, sealed 
envelopes, endorsed with appropriate 
Contract number and title, should be 
forwarded to Mr. W. Lesiie Hau, Clerk 


and Solicitor to the Board, Sefton Street, 





Blackpool, to be received not later than 
Monday, 30th June, 1952. 
FRANK LAW, poe... 
AM.1.C.E 5 
Engineer. 
Sefton Street, Blackpool, Lancs. 
12th June, 1952. 
MATERIALS 


ANTED. Air Furnace, approximately 

5 tons capacity suitable for melting 
Blackheart Malleable. Details to Box 1839 
FounDry TRADE JOURNAL. 





re = “wae FOUNDRY 
PMENT ANY KIND; ALL 
OFFERS RECEIVE IMMEDIATE REPLY. 
ELECTROGENERATORS, LTD. 
Australia Road, Slough. 
Telephone: Slough 22877. 
MACHINERY WANTED. 
UPOLAS, CRANES, MOULDING 
MACHINES, CONVEYORS, FUR- 
NACES and MACHINE TOOLS urgently 
required. 





FRANK SALT & CO., LTD., 
Station Road, BLA. Tes. Birmingham. 


"WANTED. 
OUNDRY MACHINERY, every des- 
cription, including Moulding Machines, 
Sand Mills and Mixers, Cupolas, Furnaces, 
Cranes; also Machine Tools, etc. 
Ss. C. BILSBY, A.M.1.C.E., A.M.LE.E., 

Crosswells Engineering Works, Langley 
Green, near Birmingham. Broadwell 1359 


_ MACHINERY FOR SALE _ 








CRANES FOR SALE. 


2-Ton E.O.T. Crane. 


30 ft. span, 3 motor, 


double girder type. Floor controlled. 
400/3/50. Almost New. 

3-Ton E.O.T. Crane. 2 motor, double 
girder type, 36 ft. span (can be adjusted), 
by orris, Lt Cabin controlled. 


Modern gearbox type. Crame in excellent 
condition. 400/3/50. 


One New 6-Ton “ COLES ” Electric Hoist 


Block, with hand geared travelling 
carriage. 400/3/50. 

One 3-Ton Ditto. ; 
One 3-Ton “ MORRIS” Electric Hoist 


Block. Power travelling. 400/3/50 
FRANK SALT & CO., LTD., 
Station Road, Blackheath, Birmingham. 
BLA. 1635. 





FOR SALE. 


0. 16 ATRITOR CRUSHER by Alfred 
Herbert, complete with Feed Hopper, 
overhauled and with a quantity of spares 
a No. 12 Atritor by Alfred Herbert, 

for which we have available about 6 tone 


of spares. Both these machines are offered 
at extremely low prices for quick 
clearance. 
SAVILLE-CALVERT (MACHINERY) 
LIMITED. 
BIRMINGHAM ROAD, 
STRATFORD-ON-AVON. 


Tel.: Stratford-on-Avon 3681. 








STEEL MOULDING BOXES. 
OOD deliveries of steel Mould- 
Standard or to 


requirements. 


ing Boxes. 

suit individual 

THE CHEMICAL AND FOUNDRY 
ENGINEERING CO., 


Winker Green Mills, Leeds, 12. 
Tel. 37240. 


DELIVERY EX STOCK 


New shot blast cabinets 
complete with Dust 
Extractors, etc., size 5ft. x 3ft. 
Also new 8ft. cube room Plants 
Low Prices. 

Please send for our NEW 
illustrated catalogue on request 


ELECT ROGENERATORS 


14 AUSTRALIA A RD, SLOUGH 


Telephone: SLOUGH 22877 
BUY FROM US AND SAVE MONEY 
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DIESEL ENGINES. 


226 / 248 “BHP. CROSSLEY 


Premier, type —_ 

horiz., 4 cyl., 4 stroke, speed 300 r.p.m. 
Directly coupled ext. shaft for suitable 
oo hb. BUS Compressed air ed 

STON, Size 11. Class HC., 
wie “wt Ne ‘225 r.p.m. With ext. 
shaft for belt driv 
Four —s CROSSLEY BROS., type 
DRS * hw 6 cyl., encl., 2 stroke, "speed 
500 r.p.m. Compressed air starting. 
130-h.p. BLACKSTONE, type  KSIT, 
horiz., twin cyl., 4 stroke, speed 230 r.p.m. 
Compressed air starting. 
104-h.p. CROSSLEY, type FOE 4, horiz., 
4 cyl., 4 stroke, speed 400 r.p.m. Quantity 
spares available. 
SEVERAL 50-h.p. CHRYSLER, vert., 6 
cyl, 4 stroke, radiator fan cooled, speed 
1,500 r.p.m. (Max. rating 61-h.p. at 1,800 
r.p.m.) Arranged electric starting at 24v. 


GEORGE COHEN 
SONS & CO., LTD. 
WOOD LANE, LONDON, W.2 
Tel : Shepherds Bush 2070 
and STANNINGLEY nr. LEEDS 
Tel: Pudsey 224! 








CHEAP ITEMS FOR IMMEDIATE 
DELIVERY. 





MALL Geared Foundry Rumbler; 
cheap. 
Brand new Broomwade Com- 
pressors. Vee drive, a.c. motors; 
small sizes, £50 to £120. Catalogue 


free on request. 

3-ton Ladle. 

Cupola 30 in. dia., and several 
Cupolettes. 

Platform Weighing Machine, 


3-cwt. Avery Type 282, as new. 

Core Blower for sale, cheap; 
details on request. 

24 coke-fired and oil-fired_Tilting 
Furnaces, also 12 various Bale-out 
Furnaces; sizes and details on 
request. ; 

Immediate attention all enquiries. 
St Australla Roud, Slough. 'LTD., 


Australia Road 
Telephone: Slough 














WHENEVER 
YOU'RE STUCK, 
REMEMBER 


WAROS 
might have ¢ i! 
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AWTHORNE & LBA, Shearbridge 
H —. Seaman, Yeeke. (Tel. : 26804 
First rm 
and Hand Mouldin. canipment for "Pia 

CUPOLA PLANT FOR SALE 
Ad FT. 0 IN. SHELL DIA. CUPOLAS 
complete with Automatic Charging 
Hoist, Staging, and Motorised Blower. 
FRANK SALT & CO., LTD., 


Station Road ee Birmingham. 
BLA. 1635. 











10. 15, AND 30 CWT. GEARED 
CRANE LADLES in stock, for 
immediate oe 
FRANK SALT & CO., LTD., 
Station Road, Saitoh, Birmingham. 





CRANES FOR SALE. 


rr Ton Electric Overhead Travelling 
Crane, 30 ft. 0 in. Span, 3 motor type, 
Floor controlled. 400/3/50. Almost New. 


1—3 Ton “ MORRIS” Electric Overhead 
Travelling Crane, 3 motor type, Cabin 


controlled, 33 ft. 0 in. Span (can be 
adjusted). 400/3/50. Modern Enclosed 
ae Type. Ideal for Foundry use. 
1—New 3 ton “COLES” Electric Hoist 


Block fitted with Hand Geared Travelling 
Carriage, 400/3/50. £38 
1—New 6 Ton ditto fitted with auxiliary 
a Seer. ont. £460. 
Ton RIS” Electric Hoist 
Block, 2 comer type, ——— Hoist and 
Travel. Wire Rope type. 400/3/50. First 
class condition. £295. 


FRANK SALT & CO., L 
Station Road, ver SBLA. 1635. ot 


ALBION 6 (WP WORKS 


**POLFORD” FOUNDRY PLANT AND 
EQUIPMENT—IMMEDIATE DELIVERY 


40 in. by 20 in. VIBRATORY 
SCREEN. 
200 |b. capacity oil-fired CRUCIBLE 


FURN —_. 
Ib. pacity oil-fired Central 
TILTING 1 FURNACE. 
Coke-fired MOULD DRIER. 
All motorised for 400/440 volts, 
cycles. 
FOUNDRY, PLANT AND EQUIPMENT: 


GENERAL SHOTBLAST AND DUST 
EXTRACTION PLANT. 
TILGHMAN DUST ry eee 
CABINET, steel cabinet, 4 ft. by 3 ft. 
6 in. by 3 ft. hae in. high; 1 h.p. RA... 
driven Fan, 400/440 volts, 3-ph., 50 cyls. 

RUMBLING BARRELS 

NEW MOTOR-DRIVEN HEX! AGONAL 
RUMBLING BARRELS, % in. long by 
18 in. ome flats, 4 in. plate, driven by 
z 3 h.p. Motor and complete with Starter. 

NEW BELT. DRIVEN DITTO, size 36 in. 
long, 30 in. across flats, driven through 
pal and loose pulleys, with belt- striking 


FORW ARD FOUNDRY SAND RIDDLE, 
5 tons per hour cap. complete with 
Tripod and 22 in. dia. Sieve; motorised. 

GEARED FOUNDRY CRANE LADLES, 
BRAND agg ston, 50-cwt., 2-ton, 


Axis 


3-phase, 50 


30-cwt., 1-ton, 10-cwt. 

ALL THE AFOREMENTIONED ITEMS 
AVAILABLE FOR IMMEDIATE 
DELIVERY. 


THOS W. WARD LTD. 
ALBION WORKS : SHEFFIELD 
Phone 26311 *Grams: “ Forward.” 


Remember . Wards might have it ! 














OLFORD 100 Ib. Coke fired Crucible 
Furnace complete with fan and 
starter and spare cover, £85. ; 
Spermolin Minor Sand Mixer with motor 
and starter, £30. 
Write Box 1877, Founpry TRADE JOURNAL. 


2—750 LB. PNEULEC HERMAN 
ROLLOVER MOULDING 
MACHINES. In excellent condition. 


FRANK SALT & CO., LTD., 
Station Road, Pago Birmingham. 








AND MILLS, 4 ft. and 5 ft. dia. Pans. 
Pneulec Herman 750 Ibs. capacity 
Rollover M.M. 
Fans—Blowing and Exhausting—all sizes. 
Electric and Hand Chain Lifting Blocks, 

to 6 tons capacity. 
naps Runners for 8 in. b 
Pal comes, — 4- an 

Bok: “> Pulley 

Miter _—_— Gear. 
s. Ry oy A.M.LC.E., A.M.LE.E., 


4 in. 
1-ton 


Chertsey 2378. 


ON-FERROUS SAND CAST NGS 
first-class quality to B.S. Specs.; 
petitive prices. Immediate capacity a § 
able.—BackHouse Research Co., Lro., c/o 
British Lion Studios, Shepperton, Middx, 


NQUIRIES invited for grey iron 

castings up to 2 cwts. Jobbing or 
repetition. Gurnos Castines Limitep, 40, 
Walter Road, Swansea. 





APavITY available for high-quality 
Grey Iron Castings up to 10 cwts— 
Founpry, Treales, Nr. Kirkham, 
*Phone: Kirkham 3170. 


FYLDE 
Lancs. 





REY IRON CASTINGS.—Capacity 

available for Repetition Castings. 
Weight 7 lbs./5 cwts.—Enquiries to Box 
1871, Founpry TRADE JOURNAL. 





"Oh ye available for ist Class Grey 
Iron Castings up to 10 cwts. G. 
Potten & Sons Limited, Ferrous & Non. 











Ferrous Founders, 40, Western Road 
Crosswells Engineering Works, H , ° ’ 
Green, near Birm ingham. Broadwell ‘Tass | Leicester. 
wi Ma H. C. HOPPER (Kingston) LTD. 
NGINEERING concern wishes to 
contact he: ye Iron gg for wae KINGSTON 
regular supply of grey iron castings— 
verve types from 7lbs. to 30 cwts. Box 0177 /8/9 


1862, FounDRY TRADE JOURNAL. 





CAPACITY AVAILABLE 


VITREOUS ENAMELLING CAPACITY. 


WING to recent extension of our 

plant we can now pg further 
——, sho hard long 

H. SHER (OLDHAM)_ LTD. 
Oldham, Lancs. 











IVIDALE FOUNDRY, LTD., Local 
Board Road, Watford. (Tel. 3743). 
Non-ferrous Sand Castings, 2 cwt. maxi- 
mum. Prompt quotations and deliveries. 


HE PATTERN EQUIPMENT COM- 





PANY (LEICESTER), LTD., has 
eatasing .S eee = Jig, Fixture and 
0 tte livery 


Speedy de 
assured for this class ¢ of work.—147, Mount 
Road, Leicester. "Phone 23773. 
APACITY available for 
weighing from 1 Ib. to 15 tons, in- 
coins } any rmised ingot moulds 
p to 10,000 tons per annum.—Tus Cross 
FOUNDRY & Enatneerine Co., Lrp., Gor- 
seinon, near Swansea 


APACITY AVAILABLE for White- 
heart Malleable Castings 1 02. to 8 

lb. Suitable for Moulding Boxes 16 in. by 
12 in.—Box 1836, Founpry Trapes JOURNAL. 


REY IRON CASTINGS Capacity 

M available for Repetition castings, 

weight 7 lb./5 cwt. Enquiries to Box 1846 
FounpDry TRADE JOURNAL. 

















AST IRON FOUNDRY CAPACITY 

vacant, substantial, immediate, 
Scotland, large and small work wanted. 
Box 1856, FounpRY TRaDE JOURNAL. 


“ECHANISED FOUNDRY.—Malleable 

and Grey Iron Castings offers 20 tons 

per week free tm gms Ay early date. Pre- 
ference for boxes up 28 in. by 16 in. by 
in. by é in. Snap Flasks up to 14 in. 
by 14 al 3 in, by 3 in. Hand moulding 
capactin = available. Cast Iron Pipes, 
flanged specials. Patternmaking 
faci ities if pe ms J. Wattace, 39, 
Constitution Street. Dundee. 








PATTERNS (Wood & Metal) 
CASTINGS (Iron & Non-Ferrous) 
GEAR CUTTING 
GENER AL MACHINING 
All at our 
KINGSTON, WORKS 


Good Deliveries 

















MISCELLANEOUS 
EA SAND for Castings, any quantity, 
by road or rail.—Jonn Livesey, Lt., 
Leamington Road, Ainsdale, Southport. 


IREWOOD for Cupolas. Sleepers and 








Sleeper Wood in wagon loads.— 
Bucks. (Wotverton), Lrtp., Wolverton, 
ucks 


‘OR first class wood and metal pattern 

equipment, consult W. H. Farrar & 
Son, General Pattern Makers, Bradford 
Road, Moorend, Cleckheaton. Immediate 
capacity available. Quotations quickly 
dealt with. , 


OR SALE —10 tons Nickel Silver 
Ingots; 25 tons Collected Cast and 
Rolled German Silver Scrap. Further de- 
tails—Box 1868, Founpry TRADE JOURNAL. 


ASH BUYERS of Non-ferrous Metal 
Skimmings, Grindings and Sweepings. 
Send samples with details, or telephone 
Gladstone 1238.— D. Harris, < eary 
Road, Dollis Hill, London, N.W.1 
LFRISTON FOUNDRIES, LTD., 
Quality Gunmetal 
Sand Castings. Keen 
deliveries.—28a, Lisford 
E.15. Rodney 4686. 


AYWOOD' BROS., _Littleborough. 

Lancs., invite enquiries for all ty 
of Patterns and Scale Models. Highly 
——. accurate work of any siz. 
el. ; 














offer 
and Aluminium 
rices. Prompt 
treet, Peckham, 
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ntd MISCELLANEOUS— —Contd. MISCELLANEOUS—Contd. _ MISCELLANEOUS—Contd. 
4 TON-FERROUS FOUNDRY. — First- — MOULDS are used to dip ety MATEBIAIA. — Mould, 
NGS, N class quality castings, in Aluminium, metal tools BRIMULTA ing ae a 
com. Bronze, Gunmetals, etc., at competitive GRAPHITE PIECES have proved suitable | Gum; competitive br amesene, Cove 
avail. prices, including patterns if required.—| and lower your cost. Please write MULTIPLE | Sanp ™D Silber Bt re Halifax. 
ide Beeston Lee & Co., Lrp., FT eee Road, Shetheld. 10" Lrp., 10, Collegiate Crescent, 
; ee — ATTEENS for all branches of Engix- 
ae \ERIUM MISCHMETAL in Shetiea| NOBTHAMPTONSHIRE firm excavat- for Hand or Machine Mould. 
a J available for ay te disposal. Apply : poh oa ze. a — > ing.— FURMBTON and Lawtor, Lrp., Letch- 
D, 40, MULTIPLE ActinG FLux 10, Collegiate Unlimited supplies available. Shipping 
Crescent, Sheffield, 10. facilities arranged. Box 1841 Founpry : 
=e TRADE JOURNAL. OISTURE TESTING.—Famous Engi- 
ality or quality and satisfaction consult = : neers write ghost ““ SPEEDY ” 
vt y Frank Mitchell (Brigtonse), » ee ™ ESCO” Staff Time Recording) MOISTURE TESTE “Not — only 
sl General Pattern Makers. Clocks supplied on_ rental hire| ‘speedy’ but can be a] satisfactorily by 
=am, Patterns in Wood and Metal et mf ty ove terms, including service for 30s. per month, | unskilled labour during tests.” Accurate; 
of Engineering work. Non-ferrous Cast-| with option to purchase. Good prices paid| portable; non-electric. Over 6,500 in 
See ings supplied to any specification. Tel.| for surplus recorders, offered or exchanged. | for foundry — refractories, many, other 
acity Brighouse 1244, Victoria Pattern Works, | —Business EQUIPMENT SERVICES, 25,| materials. Complete, £24 10s.—Write for 
tings. Aire Street, Brighouse. Quotations receive | Lancaster Avenue. Manchester, 4. Tel.: | Illustrated Brochure to Taos. AsHworTH & 
Box prompt attention. Deansgate 6209. Co., Lrp. (Dept. F.T.J.), Burnley, Lancs. 
Grey 
_G. 
Road ALLOW US TO 
oad, 
Peaw72ase : ASS 
—, , =) GL ADD BEAUTY TO UTILITY BY 
% OF ALL KINDS 
- VITREOUS ENAMELLING 
YOUR CASTINGS 
s) BROS. LTD. 
seas eal THE RUSTLESS IRON Co., Ltd., 
What’s he up to now? a - Trico Works - - - Keighley 
ail FOUNDRY GRADE 
ntity, W O O i D i L O U R 
Lt., 
rt. 
ee ; Full particulars for use. Samples & Supplies 
4 ro ® Eliminates Scabs, Rat Tails, Buckles, etc. Obtainable from :— P PP 
erton, 4 
@ Reduces Fettling & Cleaning Costs. 





ony @ Improves Surface Finish. W. eS. H O O KE R LT D. 























dford i - P ies. 
diate @ Gives Better Knock-out Properties 4 MIDLAND CRESCENT. LONDON. NW3 
lickly @ Increases Flowability of Sand. Phone: HAMpstead 2495 
Silver 
and . 
. eee A _ 
NAL. . 
en PATTERNMAKERS 
4 
: ALL TYPES OF WOOD PATTERNMAKING PATTERNMAKERS 
offer VAILABLE co. 
im & METAL PATTERNS ) eeee eeeery ANNE TRADE |] _ Shrewubary Read! London, N.W.10. 
cham, COOKE, BAILEY LTD. }} MARSDEN HIND & SON LTD. wee 
a MORLEY 8T., HANLEY, STOKE-ON-TRENT sO GON-U-LY 2 CASTINGS 
types Telephone + Seste-cn-Trant 2087 EST. 1929 Tel.: ASH 2426 Phone: ELGAR 8031/2 
ig 
size. 
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PLATE PATTERNS LOOSE PATTERNS 


WOOD and METAL for MACHINE UP TO HIGHEST DIMENSIONS 
or HAND MOULDING 
Finest Workmanship. High Technical Assistance for Easy Foundry Production. 
MOST MODERN SPECIALISED PLANT IN SOUTH ENGLAND 
Keen Quotations. Good Delivery. 





Send your enquiries to 


B. LEVY & CO. (PATTERNS) LTD., OSBERT STREET, 
LONDON, S.W.I. 


Telephones: Victoria 1073 & Victeria 7486 





THE SUNDERLAND PATTERN & WOODWORKING CO. 


PEACOCK STREET WEST - OFF HYLTON ROAD - SUNDERLAND 








Wood and Metal Patterns 





HIGHEST PRIORITY FOR LOOSE PATTERNS UP TO 
URGENT REPAIR WORK HIGHEST DIMENSIONS 


Telephone: SUNDERLAND 3979 
KEEN PRICES GOOD DELIVERY 

















& 


LEADING AIRCRAFT MARINE 
MOTOR €& ELECTRICAL 
ENGINEERING COMPANIES 


contact 


“Universal Pattew 


CO (LONDON) LIMITED 
7N AND NON 269 ROTHERHITHE NEW ROAD, 


LONDON S.E. 16 
Phone: Bermondsey 1337/8 + Grams: fattems Sedist London 
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COLD LLAST 





° stRENC™ 
GENUINE COLD BLAST PIG IRON 
ENSURES STRENGTH AND EN- ot 
DURANCE. RENOWNED FOR — 
TOUGHNESS, RESISTANCE TO <> 


WEAR AND CHILLING PROPERTIES 


ROUND OAK STEEL WORKS, LTD. 
BRIERLEY HILL, STAFFS. 


BRIERLEY HILL 723! 
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Sand Mills of all Types 


IMustrated : Stationary Pan type Mill with 
direct drive through worm 
reduction gear. 





Shaking and Polishing Barrels of all types 














L ! 


RON 
REET FOUNDRY, 


TELEPHONE: WALSALL 2327 














“WEWSTAD”’ 
FRECIRCULATION 
@YSTEM 





PropuctTion DovusLep 
FUEL CONSUMPTION HALVED 


by attaching 
N.R.S. HEATING UNIT to each of 


FOUR CORE DRYING STOVES 
Units supplied complete ready for attaching to stove. 


Sole Suppliers : 


MODERN FURNACES & STOVES LTD. 


BOOTH STREET ————_—- HANDSWORTH —————— BIRMINGHAM, 21 
Telephone: SMEthwick 1591 & 1592 Telegrams : MOFUSTOLIM, B’ham 21. 











424 / ttm it tf, 
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FRESH -COLOUR IN THE FOUNDRY 








“It’s a big job, and it’s never been painted before —” 
said Grandad 


Was grandad surprised when the G.H.L. men came and transformed 
that dirt-grimed foundry into a colourful and pleasant place to work in. 
And another thing that surprised him was the speed and efficiency with 
which they went about the job. “Just no trouble at all” he said —‘We 
shall be getting more young ’uns in the foundry after this”. . . and 
now production has been stepped up in grandad’s shop. 


Specialists in Foundry Painting 


Recent contracts include Ford Motor Co. Ltd., Dagenham, Essex 
Beans Industries Ltd., Tipton, Staffs + Bayliss, Jones & Bayliss Ltd., 
Wolverhampton * Leys Malleable Castings Co. Ltd., Derby * Qualcast 
Ltd., Derby - John Maddock & Co. Ltd., Oakengates, Shrops + Peter 
Brotherhood Ltd., Peterborough * S. Russell & Sons Ltd., Leicester. 
We shall be pleased to send you our illustrated folder, ** Colour 
Psychology,” upon request. 


G.H.L. (PAINTERS) LTD. 


DECORA WORKS, WOLVERHAMPTON ST., DUDLEY, WORCS. PHONE: DUDLEY 4551-2-3 











M-w.56 
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ONSIRUCIIONA 


ENGINEERING Cee 
CHARLES HENRY STREET, BIRMINGHAM, 12 
PHONE: MIDLAND 4753 TELEGRAMS : STRUCTURAL 


MANUFACTURERS OF 














Acomplete service is afforded by “‘ TITAN ’’ manufactures 
which include Cupolas and Cupolettes, Cupola Mechanical 
Charging Plant, Hoists (Electric or Hand), Spark Arresters, 
AirlessQShot-Blast Plant, Centrifugal Casting Machines, Core 
Blowing Machines, Core and Mould Drying Ovens, Ladles (Hand 
or Crane), Rumblers, etc. 




























Our various manufactures are fully detailed in separate 
leaflets. Kindly apply for our appropriate leaflet of the item 
in which you are interested. Quotations for complete 
plants gladly given. . 








ASSOCIATED WITH 





THE ADAPTABLE MOULDING MACHINE 


COMPANY LIMITED 
AND 


E. TALLIS & SONS LIMITED 
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THE THIRTIETH (1952) EDITION 


RYLAND?’s 


DIRECTORY 


OF THE COAL, IRON, STEEL, METAL, 
ENGINEERING & HARDWARE TRADES 


IS NOW IN THE BINDERS’ HANDS AND 
DELIVERY WILL BEGIN NEXT MONTH 


* 
PRICE £3.13.6 POST FREE IN U.K. 
¥ 


ORDERS WILL BE FULFILLED IN STRICT ROTATION, AND AS THE 
GREATER PART OF THE ENTIRE EDITION IS ALREADY SOLD WE 


DO RECOMMEND EARLY RESERVATION FROM THE PUBLISHERS— 


IRON & COAL TRADES REVIEW 


49 WELLINGTON STREET 
wide 3951 L O N D O N 5 W. Cc e 2 Sindiank ae London 
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Industiial Impregnations Ltd. 
HEAD OFFICE AND WORKS 
9 WILLOW ROAD 


POYLE ESTATE, POYLE ROAD 
COLNBROOK, BUCKS. ALBION MILL 


24, LADYWOOD ROAD TELEPHONE: COLNBROOK 1867 LijnneRSFIELD | ROAD 


BIRMINGHAM 16 40, CAMPBELLFIELD STREET STALYBRIDGE, CHESHIRE 
TEL: EDGBASTON 1749 BRIDGETON, GLASGOW S.E. TEL: STALYBRIDGE 2318 





SPECIALISTS IN THE RECLAMATION OF FERROUS AND NON FERROUS CASTINGS 


SAVE COSTLY MAN AND MACHINE HOURS 
LOST DUE TO POROUS CASTINGS OR BLOWHOLES 





ALL TYPES OF CASTINGS TREATED, FULLY MACHINED 
OR ‘AS CAST’. FINE TOLERANCES UNAFFECTED. 


NO SALVAGE NO CHARGE 

















Typical articles include :— 


® Casting half core boxes in aluminium. 
@ A core setting hint. 

@ A useful moulding tool. 

@ Anchoring dry sand pouring bushes. 
® Core making hints. 

ll 


The Treatment of “ Y” Alloy. 





Please send “FOUNDRY PRACTICE” regularly and 
free of charge to: 


(Please write in BLOCK CAPITALS) 
F.T.I. AND POST TO: 


FOUNDRY SERVICES LTD. 


LONG ACRE - NECHELLS 
BIRMINGHAM - 7 
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Remember the old Proverk ! 


‘*Don’t spoil the ship for the sake of a coat of paint ’”’— 
well, don’t spoil a casting for the sake of Chaplets and Studs 


66 PRECISION CHAPLETS 99 are made from best quality materials and 


with 30 years’ experience behind them. 
SEND US YOUR ENQUIRIES AND COMPARE OUR PRICES AND QUALITY. 





We are the original manufacturers in this country of 
PURE TINNED MOULDERS’ STUDS MOTOR CYLINDER STUDS PERFORATED CHAPLETS 
RADIATOR AND NAIL CHAPLETS PIN STUDS SPIRAL DENSENERS HINGE TUBES 
DOOR CATCHES AND DOVETAILS FOR GENERAL STOVE AND RANGE TRADE 
TOP HAT CHAPLETS SKIMMING GATES AND PRESSED TIN NAILS 


OBTAINABLE & USED ALL OVER THE WORLD 
PRECISION CHAPLETS AND STUDS FOR BETTER RESULTS 


on sovinacry ust PRECISION PRESSWORK CO. LTD. "47=NTEES 


ALSO CLIMAX WORKS, COLESHILL STREET, . 
JERS TO VARIOU 
“ane BIRMINGHAM 4 ESTABLISHED 


H.M. GOVERNMENT Phone: ASTON CROSS 1402 Grams: ‘‘Precico, Phone, Birmingham’ 18 74 

















COOLING DRAUGHT 
TABLETS 


Prepared 

for ey | Designed to counteract loss 

Foundry I of energy and prevent muscle 

Workers \¥ RS Si cramp caused by _ excessive 
TS =s= perspiration. 

and all 


engaged in ! ; One tablet, crushed, in a tumbler of 
H or ee ie water, gives a pleasantly flavoured, 
| ff: sweetened, effervescing drink. 


Process | “ 
Work... ies w""~ PHILIP HARRIS LTD. 


* 144 EDMUND STREET, BIRMINGHAM 3. 


Telephone : COLMORE 4211 (5 lines) 
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GANDY are Belting Specialists. They 
supply not one or two—but every 
known type, including Hair, Sewn 
Cotton, Woven Cotton, Balata, Lats. 
flex, Leather, Rubber and Canva; 
(flat and ‘‘ V ’’) plus such accessories 
as pulleys, dressings, fasteners, 
stretchers, etc. Experience like 
this means they can give expert 
advice on any question concerning 
belting. 


They can help you. 


Write now for free leaflet detailing the 
full range of belting and its applications. 


GANDY LTD. 
23 WHEATLAND WORKS, WALLASEY, CHES, 


and at London, Manchester, Birmingham, 
Glasgow, Leeds, Belfast, Dublin and 
Overseas Countries. 














Heavy DUTY DING BOXES 
SWING FRAME GRINDER | | SPEC ESIGNED CHANNEL SECTION 


DESIGNED FOR MODERN HIGH SPEED RESINOID WHEELS 
Powerful Performance for Reduction in Fettling Costs 


j 
a | 


ACCURATELY DRILLED AND REAMERED 
ALL BOXES INTERCHANGEABLE 
| SIZES & SHAPES TO REQUIREMENTS 
a * 
@ LONGER WHEEL LIFE @ DEEPER AND FASTER CUTS 
AMPLE POWER @ GRINDS AT ANY POSITION 


a lt | BILSTON STOVEe STEEL TRUCK si 


BILSTON PHONE BILSTON 41921. STAFFS. 
L. J. H. BALLINGER LTD. | 


Station Road, Woodchester, Gloucestershire. Phone: Amberley 323! 








1952 


They 
every 
Sewn 
Late. 
anvas 
SOries 
ners, 
like 
xpert 
rning 
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Longest hile 


WITH 


FERROCLAD 


PERFECT 
ACCURACY 
OF SIZE 
AND SHAPE 


FULL 
PERMANENT 
. PROTECTION 
AGAINST 
DAMAGE 


LESS TIME 
AND LABOUR 
TO INSTALL 


SPALLING 
PRACTICALLY 
ELIMINATED 


G.R “FERROCLAD”™ are 

chemically bonded basic bricks and 

the only metal-cased bricks in which graded 

refractory material and metal casing form an integral unit 
by means of controlled hydraulic pressure. They are made 
in the normal standard sizes and are recommended for use 
in front walls, back walls, and end: of basic open hearth 
furnaces: walls and ends of copper .everberatory furnaces: 


in certain cases for electric furnace side walls, etc. 


(CHEMICALLY 
BONDED 
METAL-CASED 
BASIC 
BRICKS) 


FERROCLAD 
s10° 


CHEMICALLY BONDED 
CHROME BRICK 


FERROCLAD 
630° 


CHEMICALLY BONDED 
CHROME-MAGNESITE BRICK 


FERROCLAD 
‘70° 


CHEMICALLY BONDED 
MAG NESITE-CHROME BRICK 


GENERAL REFRACTORIES LTD 


GENEFAX HOUSE, SHEFFIELD 10 


BAS ia 
<a ee, 


TELEPHONE: SHEFFIELD 31113 
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VITREOUS ENAMELLING 


IN HIGH CLASS COLOUR AND LUSTRE FINISHES FOR CAST IRON 
PROMPT DELIVERY 
WM. BARRACLOUGH LTD 


PROVIDENCE FOUNDRY - STANNINGLEY - LEEDS 
Phone: PUDSEY 3015 




















Buy from the Originators 





KNURLED CORE BOX AIR VENTS 


went. EFFICIENT ° EASY FITTING 
USED BY LEADING FOUNDERS 
Prices per Gross 
- #£3.12.0 _— 18. 
. = £3,140 . « 8 Hammers 
fin. - ——- 0. 
in 





Grinders 
Slot width 0°010/0°013 Drilling 
SAMPLES ON REQUEST FROM MANUFACTURERS P 
¥ Machines 


BOOTH BROS. ENGINEERING 
JOHN MACDONALD € €O.(Preum umatic Tools)LTD. 


BAGGRAVE STREET, LEICESTER Tel.: 67020 
Pollokshaws ow, S$ 
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Creat E' Vsrw ‘4 ) iana 
UN CUNVE YOR . LID 
GAS OR OIL FIRED 


WAKEFIELD 
EFFICIENT SAND DRYERS Phone: 3695-6-1 


COOLING & DESILTING UNITS «cotner™ parent ssesos ! Grams: “ CONVEYOR” 








ASBESTOS 
CORE PLATES 
CENTRAL MANUFACTURING 
& TRADING CO. (DUDLEY) LTD 
OLD HILL STAFFS 
PHONE: CRADLEY HEATH 69181 (5 LINES) 


** EVERYTHING IN ASBESTOS” 


HEAT RESISTING 











FOUNDRY AND FACTORY 
PAINTING and 
LIMEWASHING 


SERVICE 
Immediate Capacity—Countrywide Service 


Grove 


PAINTING AND DECORATING CO. LTD. 


Ruby Triangle, AND Regd. Office: Sackville St., 
London, S.E.15 LEEDS Salford 3, Lancs. 
New Cross 2187 BLA 6098/9 


ACID RESISTING 
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FOUNDRY FACINGS FOUNDRY FURNISHINGS 


SHALAGO 
BONDED 


BLACKING 


MIX ONLY WITH CLEAR WATER 
FOR 
DRY SAND MOULDS 
AND COREWASH 


WwW" CUMMING « €C& LP 


GLASGOW FALKIRK CHESTERFIELD 
DEEPFIELDS near BILSTON 


& MIDDLESBROUGH 








=—«=§ =. i», ee fa 2©ds#- se wT oP 








952 
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TAMPINGS of various 
shapes and sizes can be 
cleaned automatically by 
the airless Wheelabrator 
system. The _ illustration 
shows awkward stampings 
for which a special machine 
was designed. They are 
carried, suspended from an 
overhead runway, through a 
rubber-curtained vestibule, 
into the cabinet. Here 
they rotate in the abrasive 
stream upon two Wheela- 
brator wheels, emerging 
through another vestibule, 
absolutely clean. (The 
stampings have not been 
retouched in the illustra- 
tion.) Write for new 
catalogue of this and other 


WHEELABRATOR 


Regd. sli 





TILGHMAN’S PATENT SAND BLAST Co., LTD. 


BROADHEATH, Nr. MANCHESTER. Tel. ALT. 4242 


London Office: 17 GROSVENOR GARDENS, S.W.I. Tel. VIC. 2586 


HOME AGENTS: MIDLANDS: R. J. RICHARDSON & SONS, LTD., COMMERCIAL STREET, BIRMINGHAM. 
SCOTLAND: BALBARDIE LIMITED, 110, HANOVER STREET, EDINBURGH, 2, 
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ee 
RIBDEN 


REFRACTORY CEMENT 





ask us about it! 


there’s a where there are 


RIBDEN firebricks 
for you need RIBDEN 
every because— 


cementing Its word is 


job. its RIBDEN division of 
bond. H. S. Pitt & Co. Ltd. 
Oakfield Offices, 
Brettell Lane, 


Stourbridge, 
Phone: Brierley Hill | Worcs. 
7146/7 


eee 














STEEL CONVERTERS 
CHARGING MACHINES 
S c MOULDING MACHINES 


CUPOLAS * FANS 
ad SAND MILLS - ETC. 

MANUFACTURERS (UNDER LICENSE) OF THF 

BALANCED BLAST SYSTEM OF CUPOLA CONTROL 


FOUNDRY EQUIPMENT 


London Office 
2. QUEEN ANNES GATE 


GREAT WESTERN WORKS, eo 
SMALL HEA71H. BIRMINGHAM 
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Manpower Multiplied 





SAND CHIPPING CHIPPING ROTARY 
HAMMER HAMMER HAMMER GRINDER 


ARMSTRONG WHITWORTH & CO. (Pneumatic Tools) LTD. 


CLOSE WORKS - G.P.0. BOX 57 - G.P.0.- NEWCASTLE-UPON-TYNE - ENGLAND 
MAIN SALES OFFICE : 40 BROADWAY - WESTMINSTER - LONDON, S.W.1. 
Cable Address: ‘* Armwhitool,’’ Sowest, London. 


SERVICE & REPAIRS - TECHNICAL REPRESENTATIVE WILL CALL 
Subsidiary of INDEPENDENT PNEUMATIC TOOL CO. 
Manufacturers of Thor Portable Power Tools. 














4 je, PATTERNMAKING 


By 7. * Cox, Associate Member of the Institute of 
British Foundrymen; Lecturer in Patternmaking at Derby 
Technical College. 


A practical and detailed guide to the making of 
wooden patterns for foundrywork, with examples 
ranging from skeleton work to the more elaborate 





plate work. used by specialized and mechanized 
Also Manufacturers of 


TANDEM WHITE METALS 
TANDEM BEARINGS 


foundries. Each chapter concludes with 
questions for home or class work. An ideal 
book for patternmaking students and apprentices 
ESCO and one which will greatly interest those em- 
Se ae ployed in the production of castings in the 
moulding shop. With 12 plates and 175 other 
ARIEL & ESCO P ° 
CHIL’ CAST illustrations. 12s. 6d. net. 


PHOSPHOR BRONZE RODS 
- PITMAN 
EVRE SMELTING COMPANY LTD Parker Street, Kingsway, London, W.C.2 


ALUMINIUM WORKS, WILLOW LANE, MITCHAM, SURREY « Tel: MIT 2248 














” ~ 2 ~ - * << 
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BRIQUETTED 
ALLOYS 











Check with the formula, 
Sulphur multiphed by 2 + '3= Manganese 
To ensure consistency keep a stock of Bemco 


Manganese Briquettes available as an easy 
and rapid means of adjusting your charge. 


Bemco Manganese Briquettes, rectangular in 
shape and coloured red, contain 2 lbs.’ of 
available Manganese. 


Technical literature describing the use of Bemco 
Briquettes is available on request. 


BRITISH ELECTRO METALLURGICAL COMPANY LTD. 


WINCOBANK SHEFFIELD ENGLAND 


Telephone: ROTHERHAM 4836 Telegrams: “BEMCO'’ SHEFFIELD 
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N 


“Hh AR" % | 
"HARTLEY" MOU 


* Fuel Consumption is about half that of 
old methods 


* Simple in operation. 


* Thermometer registers temperature 


of hot air entering mould. 


* Totally enclosed fan and motor. 


* Dryer lifted by crane hook alone, no 


slings or chains required. 


* Hot air delivery pipe fitted outside 
body, making it easily accessible. 


Telephone: ARCHWAY 4127/8/9 


\ WK \\ . \\ 
ni) 1 (E _ 


A \ \\ Un) 


SOLE DISTRIBUTORS— 


MOLINEUX vousos: cauirnenr vo. 


MARLBOROUGH ROAD, 


LONDON, N.I9 
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CUPOLA CHARGING 

MOULD CONVEYORS 

ROLLER CONVEYOR 
STOCKYARD CRANES 

SAND HANDLING PLANT 
CASTING COOLING CONVEYOR 


PAT ERSON HUG HEC | PIPE CORE SPINNING MACHINE 
ENGINEERING COMPANY LIMITED 4 Wyndford Works, Maryhill, Glasgow. 
Tel. : Maryhill 2172/4 


Bedford House, Bedford Street, Strand, 
London, W.C.2. Tel. : Temple Bar 7274/6 
Complete mechanised schemes B 30, Horse Fair, Birmingham I. 
designed and installed Tel. : Midland 3435 





: a =! ae ee 








QUEST STANDARD 


BENTONITE 


Full details from the Manufacturers : 


COLIN STEWART LTD 


STE\WART 
WHARTON LODGE WORKS, a 
WINSFORD, CHESHIRE 
TELEPHONE: WINSFORD 2291-2-3 
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ROTARY FURNACE 


SAVOY HOUSE «- [15/116 STRAND +« LONDON «© W.C.2 











TUL BOND 2 


TRADE MARK 


For service and information write to: 
THE FULLERS’ EARTH UNION LTD. 
Patteson Court, Redhill, Surrey Telephone: REDHILL 3521 
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ARON FOUNDRY EQUIPMENT 


We specialise in the manufacturing of, 


SINGLE HAND SHANKS. 
From 28 Ibs. Capacity. 


DOUBLE HAND SHANKS. 
From 3 to 3 Cwts. 


GEARED CRANE LADLES. 


Completely Enclosed Machined Gears with or 
without Covers. 3 Cwts. to 2 Tons. 


UNGEARED LADLES. 


With Bail or Detachable Handles. From 3 Cwts. 
to 30 Cwts. 


Price Lists on application to: 


H. BECK & SON LTD., 
MARLEY ST., KEIGHLEY, 
YORKS. 


Phone 4132. 


JUNE 26, 1952 
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COMPRESSORS & EXHAUSTERS 


FOR AIR OR GASES 


pun 


These Vertical double-acting head type P are 
built as single and two-stage machines for pressures up to 40 and 
120 Ibs. per sq. in. They are built in a range of sizes for 
capacities up te 10,000 and 5,000 cu. ft. per minute respectively 


For particulars of these machines and for other types write to : Ref. 


REAVELL & CO.,LTD, 
RANELAGH WORKS, IPSWICH 
Telegrams : “Reavell Ipswich.” 





‘Phone : 2124 Ipswieh 























afford to be tj 
ithout a STGEORGE's 


@ AIR OR WHEEL 
TYPES 
SPECIAL PLANTS DESIGN °D 
FOR ANY PURPOSE 
ROOMS - CABINETS - BARRELS 
TURNTABLES 


SHOT - GRIT . 


- HOSES 
= 
ST. GEORGE’S ENGINEERS LTD. 


ORDSALL LANE 
MANCHESTER, 5. 


Telephone :— Telegrams :— 
TRAFFORD PARK 1207 (4 1ines) “‘GEORGIC’’ MANCHESTER 
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"COAL DUST, CHARCOAL 
"PLUMBAGO,BLACKLEAD me 
COREGUMS,COREITE 
LIQUID CORE BINDER 
goa ACUOS 


Bey. (TELE Giardia Pas 


SAAC & ISRAEL WALKER LI? 


HAM MILES - ROTHERHAM 
CONTRACTORS TO WAR OFFICE AND ADMIRALTY. 
Telephone - ROTHERHAM 4033 Telegrams:- WALKERS, ROTHERHAM, 





4E ERITH RANGE OF SANDS | JOHN A. SMEETON L 


Combine a variety of selected LOAMS and SILICA SANDS of guaranteed 
quality, suitable for every appropriate foundry requirement. In all 
fundamental respects they are the outstanding sands for present-day 
practice. and are tried and proved by performance and results. 


2 fer illustrated Brochure and Free Samples to: ESTABLISHED 1805 MANUFACTURED IN GREAT BRITAIN 
ARISH & CO., ERITH, KENT Telephone No. : ERITH 2056 Smeetolim, Sowest, London we: § 


a monseanessil Kanne Aaedninmaiinbainaaiss as cinetai ~ 


116, Victoria St., London, S.W.! 
‘Collin’ improved Foundry Ladies—‘Perfect’ Chilling 








